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For a nation to develop, it depends on us. (Akan Proverb, Ghana.)

KOFI A. AGYARKO, STEPHEN O. ANDERSEN, RICHARD
“TAD” FERRIS, HUBERT ZAN, EMMANUEL OSAE-QUANSAH,
GABRIELLE DREYFUS, MOHAMED RIDA DERDER, LESLIE OLONYI
BOSIRE, LAURA BLOOMER, AND XIAOPU SUN*

ABSTRACT
Environmentally harmful product dumping (“environmental
dumping”) of new and used low-efficiency cooling appliances with
obsolete ozone-depleting and greenhouse gas refrigerants in African
countries impoverishes communities, hinders economic development,
threatens ecological systems, and harms public health. The use of lowefficiency cooling appliances increases energy demand, leading to
higher power plant emissions and limiting affordable energy access in
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African countries. These low-efficiency appliances and products
contain ozone-depleting refrigerants with high global-warming
potential (GWP) or ozone-safe refrigerants with high GWP.
Environmental dumping of these appliances and products makes it
more difficult for countries to meet their international climate
obligations and for the world to meet the Paris Agreement’s climate
change mitigation targets. Ghana faces high levels of environmental
dumping, despite a national ban on importing used cooling appliances
and established efficiency standards for new air conditioners and
refrigerators. Through the Energy Commission’s Office of Renewable
Energy, Energy Efficiency, & Climate Change (REEECC), the
government of Ghana is partnering with the Institute for Governance
& Sustainable Development (IGSD) to stop environmental dumping.
This article provides a list of interventions that can be implemented by
Ghana, by governments in countries that export to Ghana, and by
industry and other stakeholders. Notably, these actions focus on the
shared responsibility of exporting countries and manufacturers by
calling on exporting countries to update and enhance enforcement of
their laws, and on global manufacturers to stop exporting inefficient
products with obsolete refrigerants to Ghana and other African
countries.

I.

INTRODUCTION

Environmental dumping of new and used appliances inflicts
economic, social, and environmental costs on vulnerable populations
in Ghana and the rest of Africa. These new and used appliances are
often too inefficient to sell in the appliances’ countries of manufacture
or export. Inefficient appliances place a heightened demand on energy
supply, increasing power plant emissions and harming public health,
agriculture, and local ecosystems. Money spent on wasted electricity
impoverishes communities and unbalances trade.
Ghana has taken many steps attempting to ensure that
refrigerators and air conditioners (ACs) are efficient and to minimize
the harms caused by these appliances. For instance, Ghana adopted
regulations setting minimum energy performance standards (MEPS)
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for non-ducted ACs in 20051 and refrigerators in 2009.2 In 2008, Ghana
enacted legislation prohibiting the importation of used cooling
appliances.3 This legislation aimed to increase energy efficiency, reduce
household energy waste, avoid the hazards of increased appliance
waste, and meet Ghana’s obligations under the Montreal Protocol on
Substances that Deplete the Ozone Layer (Montreal Protocol) to
phase out chlorofluorocarbon (CFC) and hydrochlorofluorocarbon
(HCFC) refrigerants that are also powerful greenhouse gases
(GHGs).4 In 2019, Ghana ratified the Kigali Amendment to the
Montreal Protocol on phasing down hydrofluorocarbons (HFCs).
HFCs, which were once necessary to rapidly phase out ozone-depleting
substances (ODSs), are no longer necessary. In fact, they are now
obsolete, because environmentally superior substitutes and
alternatives are commercialized or soon be commercialized.
Nonetheless, developed countries continue to export used
appliances and other consumer products to African countries,
including Ghana, using loopholes and the lack of sufficient legal
remedies that allow appliance importers to evade waste-handling
regulations and enforcement actions.5 Most of the used cooling
appliances dumped in Ghana originated in Europe and represent only
1. Regulation L I 1815: Energy Efficiency Standards and Labelling (Non-Ducted Air
Conditioners and Self-Ballasted Fluorescent Lamps) Regulations, 2005 [hereinafter Regulation
L I 1815].
2. Regulation L I 1958: Energy Efficiency Standards and Labelling (Household
Refrigerating Appliances) Regulations, 2009 [hereinafter Regulation L I 1958].
3. Regulation L I 1932: Prohibition of Manufacture, Sale or Importation of Incandescent
Filament Lamp, Used Refrigerator, Used Refrigerator/Freezer, Used Freezer and Used Air
Conditioner, 2008 [hereinafter Regulation L I 1932].
4. Montreal Protocol on Substances that Deplete the Ozone Layer, open for signature 16
September 1987, T.I.A.S. No. 89-101, 1833 U.N.T.S. 397 [hereinafter Montreal Protocol].
5. Gideon Sarpong, Garbage Out, Garbage In: How Europe’s e-waste problem is a burden
on Africa, iWATCHAFRICA (Sept. 6, 2021), https://iwatchafrica.org/2021/09/06/garbage-outgarbage-in-how-europes-e-waste-problem-is-a-burden-on-africa/ (“Environcom, UK’s largest
waste collector has been previously accused by the Ghanaian government of shipping discarded
fridges to Ghana after Ghana had instituted a ban on all e-waste into the country. Several other
UK government approved e-waste recycling organisations including; Bury St Edmunds
Household Waste Recycling Site, Ipswich Household Waste Recycling Centre, Dawsholm
Recycling Centre and Renfrewshire Recycling Centre have all been previously exposed for
engaging in the illegal shipment of e-waste to several developing countries such as Ghana, Nigeria
and Tanzania.”); see also John Vidal, Toxic 'E-waste' Dumped in Poor Nations, says United
Nations, THE GUARDIAN (Dec. 14, 2013), https://ourworld.unu.edu/en/toxic-e-waste-dumped-inpoor-nations-says-united-nations (“Although it is legal to export discarded goods to poor
countries if they can be reused or refurbished, much is being sent to Africa or Asia under false
pretences, says Interpol. ‘Much is falsely classified as 'used goods' although in reality it is nonfunctional. It is often diverted to the black market and disguised as used goods to avoid the costs
associated with legitimate recycling,’ said a spokesman.”).
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a fragment of the larger dumping problem in Africa.6 These exported
used appliances are a decade or more behind in energy performance.
They have deteriorated in energy efficiency with age and have only a
short remaining useful life. The importation of such appliances places
an untenable financial burden on vulnerable and unsuspecting buyers
who depend on obsolete and increasingly scarce and expensive
refrigerants for service.7
Additionally, these low-efficiency appliances consume a higher
amount of electricity. This constrains electricity access, which in turn
hinders development.8 While the global average rate of electricity
6. GHANA ENERGY COMMISSION , ENFORCEMENT OF ENERGY EFFICIENCY LEGISLATIVE
INSTRUMENTS (1815, 1932 AND 1958) AT PORTS OF ENTRY (WITH RELEVANT
INDICATORS/STATISTICS) at 16, fig. 2.9 (2021) [hereinafter GHANA ENERGY COMMISSION 2021
REPORT] (“The top ten (10) countries exporting used fridges into the country are as shown in
Figure 2.9. The United Kingdom accounts for 21.8% of the total export, Denmark (20.0%),
Belgium (12.1%), United States (10.8%), Finland (9.7%), Netherlands (6.4%), Australia (5.9%),
Germany (5.1%), France (4.3%) and Japan (3.9%).”); see also Ghana Bans Second-hand Fridges,
BBC (Dec. 31, 2012) https://www.bbc.com/news/world-africa-20877804 (“Energy commission
head Alfred Ofosu-Ahenkora says the second-hand refrigerators are harming the country as they
were not built for use in Africa and so consume too much electricity. The commission says some
two million used fridges have been imported to Ghana, mainly from the European Union.”); Afua
Hirsch, Ghana Accuses UK Recycling Firm Environcom of Illegal Fridge Imports, THE
GUARDIAN (Nov. 4, 2013), https://www.theguardian.com/world/2013/nov/04/ghana-ukenvironcom-illegal-fridge-imports (“Thousands of fridges discarded by British households have
been shipped to Ghana by Environcom, which describes itself as the UK’s largest electrical reuse
and recycling company, flouting rules designed to protect the country’s environment against
harmful chemicals, according to the Ghanaian authorities.”); Peyton Fleming, Big Chill: How
Africa is Moving to Battle ‘zombie’ Appliances, REUTERS (June 24, 2020),
https://www.reuters.com/article/us-africa-appliances-climate-change-trfn/the-big-chill-howafrica-is-moving-to-battle-zombie-appliances-idUSKBN23V1LG (“Africa is often the last stop
for cheap, outdated ‘zombie’ fridges and air conditioners discarded mostly from homes in Europe
and then illegally resold.”).
7. See UNITED FOR EFFICIENCY (U4E), GHANA COUNTRY SAVINGS ASSESSMENT FOR
COOLING (2019) (showing that inefficient cooling products will waste as much as two power
plants’ worth of electricity and emissions by 2030 and cost consumers in Ghana an extra $165
million in power bills in 2025); see also UNITED NATIONS ENVIRONMENT PROGRAMME (UNEP)
& INTERNATIONAL ENERGY AGENCY (IEA), COOLING EMISSIONS AND POLICY SYNTHESIS
REPORT: BENEFITS OF COOLING EFFICIENCY AND THE KIGALI AMENDMENT, at 5 (July 2020)
(“Improving the efficiency of cooling equipment has the potential to more than double the climate
benefits of the Kigali Amendment, with the combined potential to avoid the equivalent of up to
260 billion tons of carbon dioxide by 2050. This will save nearly $3 trillion in energy generation
and transmission costs, in addition to reducing consumers’ monthly electricity bills, while also
protecting public health and agricultural productivity by reducing air pollution.”).
8. UNITED NATIONS DEVELOPMENT PROGRAMME (UNDP), PROMOTING OF APPLIANCE
OF ENERGY EFFICIENCY AND TRANSFORMATION OF THE REFRIGERATING APPLIANCES
MARKET IN GHANA, at 9 (2009) (“By removing the barriers that currently inhibit the adoption
of efficient refrigeration appliances; the project will allow Ghanaian households and businesses
to reduce their energy expenditures while improving quality of life. Potential annual energy
savings range from 30 percent to 50 percent depending on the success level of market
transformation incentives and programs.”).
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access is 87%, sub-Saharan Africa averages a 43% electricity access
rate, with only 25% access in rural Africa.9 Increasing access to
electricity decreases poverty rates. For example, Ghana has a 78%
electricity access rate, growing from 31% over 21 years.10 As access has
increased, the poverty rate has dropped from 50% in the 1990s to 14%
in 2012.11 Part of Ghana’s success comes from putting in place policies
for wise stewardship of electricity.12
Increased demand for inefficient appliances presents an obstacle
to further development. Powering the world’s refrigerators and ACs
consumes the equivalent of about 17% of global electricity generation13
and makes up an increasing share of electricity demand in buildings
(Figure 2). In many African countries, running a refrigerator for a year
costs more than 10% of gross domestic product (GDP) per capita,
9. MOUSSA BLIMPO & MALCOLM COSGROVE-DAVIES, ELECTRICITY ACCESS IN SUBSAHARAN AFRICA: UPTAKE, RELIABILITY, AND COMPLEMENTARY FACTORS FOR ECONOMIC
IMPACT, at 1 (2019) (“Not only is the 43 percent access rate much lower than that in comparable
regions (as well as the global access rate of 87 percent), but the total number of people without
electricity has increased in recent decades as population growth has outpaced growth in
electrification. Furthermore, the access rate is much lower in rural Africa (25 percent).”).
10. Id. at 12 (“Ghana provides an example of an African nation demonstrating that above
average growth is possible (figure 1.3, panel b). In the five-year period 1993–98, access to
electricity in households grew by 2.4 percentage points per year, to 43 percent from 31 percent.
Growth slowed to just 1.1 percentage points per year between 1998 and 2003. Since then, access
grew at 2.4 percentage points per year during 2003–08 and 3.0 percentage points per year during
2008–14. Overall, it took Ghana 21 years to raise household electrification to 78 percent from 31
percent, with an average annual gain of 2.3 percentage points.”).
11. Id. at 137 (“By 2005, the access rate reached 54 percent, and 3,026 towns and
communities were electrified. Moreover, Ghana’s rapid progress in poverty reduction seems to
have been correlated with progress in access to electricity across the country, potentially
alleviating affordability issues along the way. According to the World Bank’s World Development
Indicators data, Ghana experienced a sharp decline in the poverty rate, from close to 50 percent
in the 1990s to 14 percent in 2012 (Figure B6.1.1).”).
12. Ebenezer Kumi, The Electricity Situation in Ghana: Challenges and Opportunities, CTR.
FOR GLOB. DEV., at 25 (2017) (“The Commission has since 2007 implemented programmes that
have saved Ghana a lot of investments which would have otherwise gone into building of power
plants. One of such programmes is the energy efficiency standards and labelling for air
conditioners under which every air conditioner imported into the country is required to meet a
certain minimum energy efficiency standard set by the Energy Commission and verified by the
Ghana Standards Authority. This projected was estimated to offset the national peak demand by
about 250 [megawatts (MW)]. The commission carried out another programme to replace all
incandescent bulbs with compact fluorescent lamps (CFL), a project which ended up saving 200–
240 MW of generation capacity.”).
13. UNEP & IEA, COOLING EMISSIONS AND POLICY SYNTHESIS REPORT, at 25 (July 2020)
(“In 2018 the global cooling equipment stock (for air conditioning, refrigeration, and transport)
is estimated to consume around 3,900 TWh/year globally of electricity. This is approximately 17%
of the world’s total demand for electricity. Air conditioning accounts for the largest share and
currently consumes 2,000 TWh/year of the world’s total demand for electricity, a number that is
projected to triple by 2050.”).
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assuming 459 kWh/yr consumption, which is well below the measured
consumption of refrigerators in Ghana prior to adoption of energy
efficiency policies.14
To address these remaining challenges, Ghana Energy
Commission’s REEECC reached out to the Institute for Governance
& Sustainable Development (IGSD). IGSD originally developed the
concept of “environmental dumping,” and put together a legal and
policy “toolkit” to help stop environmental dumping practices such as
those Ghana is experiencing.15 This article makes the case that export
to Africa of new and used appliances or components not fit for sale in
Asian, European, and North American markets runs counter to
environmental justice. Section I reviews the definition of
environmental dumping and how it involves room ACs (RACs) and
refrigerators. Section II describes the drivers of environmental
dumping, including the growth of cooling demand and markets for
RACs and refrigerators in Africa. Section III presents the case study
of dumping new and used refrigeration and air conditioning (cooling)
equipment in Ghana. This includes how Ghana works to prevent
dumping, the continued challenges, and the extensive societal harms
and injustice that dumping causes. Section IV reviews environmental
dumping interventions and examples of authorities with the power to
intervene, such as Parties to the Montreal Protocol. Section V provides
readers with key takeaways from the Ghana case study.

14. MOUSSA BLIMPO & MALCOLM COSGROVE-DAVIES, ELECTRICITY ACCESS IN SUBSAHARAN AFRICA: UPTAKE, RELIABILITY, AND COMPLEMENTARY FACTORS FOR ECONOMIC
IMPACT, at 15 (2019) (“In many African countries, it would cost more than 10 percent of per
capita GDP to power a refrigerator for a year, a far larger share of most households’ income,
considering income inequality (Figure 1.6).”).
15. Stephen Andersen et al., Defining the Legal and Policy Framework to Stop the Dumping
of Environmentally Harmful Products, DUKE ENV’T L. & POL’Y FORUM XXIX:1–48, at 6–7 (2018)
(The 11 tools are: Tool 1: Prior informed consent (voluntary and traditional, treaty-based); Tool
2: Green supply chain guidelines or government-industry accords; Tool 3: Government
procurement and buyers clubs; Tool 4: Registration of exporters and importers or import/export
agents; Tool 5: Product minimum performance standards; Tool 6: Product labelling requirements;
Tool 7: Pre-shipment verification of conformity; Tool 8: Environmental taxes and incentives; Tool
9: Environmental dumping tariffs; Tool 10: Prohibitions on import and local manufacture; Tool
11: Multilateral agreement(s) to phase out or phase down the production and consumption of
unsustainable chemical substances and products.”).
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DEFINING ENVIRONMENTAL DUMPING AND HOW IT
INVOLVES ROOM AIR CONDITIONERS AND
REFRIGERATORS

IGSD defined environmental dumping as “the practice of
exporting products to another country or territory that: contain
hazardous substances; have environmental performance lower than is
in the interest of consumers or that is contrary to the interests of the
local and global commons; or can undermine the ability of the
importing country to fulfil international environmental treaty
commitments.”16
According to this definition, environmental dumping is not limited
to electronic waste (e-waste) or end-of-life equipment, as many more
products pose serious threats to the environment and public health.
Thus, environmental dumping includes the export of:
1.

New cooling equipment with low energy efficiency and obsolete
ozone-depleting and high-GWP GHG refrigerants;17

2.

Used cooling equipment typically with even lower energy
efficiency as a result of low MEPS at time of manufacture, faulty
and deteriorated components, or designs for temperate climates
that are unsuitable for hot and humid tropical climates like
Ghana’s;18

3.

Hazardous product waste including ozone-depleting and GHG
refrigerants from developed countries for irresponsible and often
illegal disposal in developing countries;19 and

4.

Illegal appliance and e-waste from developed countries

16. Id. at 9.
17. See id. at 10 (saying that environmental dumping includes “Export of technology that is
unusable in the country of export because refrigerants are no longer available. . .”).
18. Id. at 9 (“Environmental dumping of refrigeration and air conditioning equipment
includes: 1) Export of technology that cannot legally be sold in the country of export as a
consequence of failure to meet environmental, safety, energy efficiency, or other product
standards;”).
19. Id. at 8 (“Hazardous waste dumping is the practice of exporting hazardous waste and
scrap from one country or territory to another country or territory with less stringent
environmental laws and associated enforcement for disposal or other purposes.”).
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fraudulently categorized as “reusable.”20
The export to Ghana of new and used cooling appliances that
employ obsolete refrigerants and consume unnecessarily high levels of
energy fits within the definition of environmental dumping.
Dumping of hazardous new and used products and waste is
possible because the relevant stakeholders in developing countries do
not always: 1) have adequate information regarding what is being
imported;21 2) know what the hazards and tradeoffs are;22 3) have the
enforcement structure in place to apprehend and halt imports;23 or 4)
20. Id. at 12 (“Environmental dumping also covers current legal situations in which obsolete
products that present the potential for environmental harm are exported to unsuspecting
countries or territories after their use has been prohibited in the exporting country/territory.”).
21. See Fleming, supra note 6 (“Customs officials at African ports are the primary
gatekeepers monitoring the flows. José Ramón Carbajosa, an electronic products stewardship
expert in West Africa, said customs agents have the daunting task of deciding whether big
volumes of used appliances are functional and legal, or illegal e-waste.”).
22. See Jennifer Ugwa, How toxic e-waste from high-income countries booms in Nigerian
market,
INT’L
CTR.
FOR
INVESTIGATIVE
REPORTING
(Nov.
10,
2021),
https://www.icirnigeria.org/how-toxic-e-waste-from-high-income-countries-booms-in-nigerianmarket/ (“With over 80 million Nigerians living in extreme poverty, surviving on less than N800
($2) daily, Sanni’s considers his weekly income of N3500-14,000($9-260) from the sale of
recovered metals good business. ‘Breaking the refrigerant compressors and separating the
insulating foams with a hammer and plier is more profitable. I can sell the copper and also the
aluminium. I sell some as parts to the people making the new one,’ he boasts. But Sanni and the
other scavengers sifting through stacks of electronic waste at the scrap site without protective gear
are ignorant of how dangerous their work is. According to the global health body, the World
Health Organization (WHO), informal recyclers at Alaba-Rago aiming to recover precious
metals expose harmful substances-heavily present in the e-waste-including lead, into their
systems, the soil and surrounding water bodies.”); see also Kofi Agyarko Richard Opoku, &
Robert Van Buskirk, Removing Barriers and Promoting Demand-Side Energy Efficiency in
Households in Sub-Saharan Africa: A Case Study in Ghana, ENERGY POL’Y, 2020, at 6 (“Lack of
knowledge on long-term economic benefits of energy efficiency technologies and practices: The
implementation of energy efficiency improvements in every sector requires the acceptance,
support and active participation of the consumer of energy. In turn, this involvement depends on
the consumer awareness of the energy technology, possible efficiency improvements and the costs
and benefits of the different higher efficiency options. However, many consumers in Ghana in the
residential sector were quite ignorant of the possibilities and opportunities of energy efficiency
measures. They were always skeptical of the claimed benefits of energy efficiency fueled by
uncertainty of energy prices and the prevalence of over-stated claims in marketing. Additionally,
the parameters that determine a good bulb from a bad one, like lighting lumens, correlated colour
temperature (CCT), colour rendering index (CRI) etc. were very difficult to understand by the
ordinary consumers.”).
23. See Kofi Agyarko Richard Opoku, & Robert Van Buskirk, Removing Barriers and
Promoting Demand-Side Energy Efficiency in Households in Sub-Saharan Africa: A Case Study
in Ghana, ENERGY POL’Y, 2020, at 3 (“Because of the strength of the used appliance market,
when the government of Ghana instituted a ban on the importation of used refrigerators and airconditioners in June 2013, enforcement was difficult for two reasons: (1) influential people in the
society, including politicians who benefit from this business tried to obstruct enforcement, and (2)
the importers became sophisticated with respect to regulatory evasion, often staying ahead of the
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possess the political consensus or necessary independence to defend
their own national interests.24

III.

DRIVERS OF ENVIRONMENTAL DUMPING IN GHANA

While there are multiple drivers of environmental dumping,25
increased demand for refrigerators and ACs has grown the market for
environmentally harmful products. The demand for refrigerators and
ACs is steadily growing across the African continent as urban
populations increase, the planet warms from climate change, and
consumers seek to improve their quality of life.26 Between 2005 and
2019, the cumulative market of new split RACs in Africa expanded by
14%.27 In 2018, between 110,000 and 140,000 units of RACs were

inspectors at the ports of entry with new evasion methods. It took a very long time for the Ghana
Energy Commission’s inspectors at the ports to develop methods to counter all of the various
enforcement evasion tactics.”).
24. See id.
25. See e.g., YAW AMOYAW-OSEI ET AL., GHANA E-WASTE COUNTRY ASSESSMENT, at 2–
3 (2011) (“The second-hand [electrical and electronic equipment (EEE)] import business is a
highly booming sector - both formal and informal. The sector enjoys high patronage from all levels
of societal spectrum in Ghana. Due to the inability of many Ghanaians to afford brand new
products, large consignments of used and old fashioned EEE discarded mainly in Europe and
North America are imported. Some of the products such as computers and accessories enjoy a
free import duty regime, thus, further boosting the import trade…The informal nature of the
business has prevented workers from learning about the associated risks, in order to organize and
seek social protection and benefits to improve working conditions. Given the absence of controls
and regulations, it has become an open and ready source of employment and point of entry for
economic migrants …Unfortunately, the industry even attracts children.”); see also UNITED
NATIONS OFFICE ON DRUGS AND CRIME (UNODC), Illicit Trade in Electrical and Electronic
Waste (e-waste) from the World to the Region, in TRANSNAT’L ORGANIZED CRIME IN EAST ASIA
AND THE PACIFIC, A THREAT ASSESSMENT, 101, 103 (Apr. 2013) (“In reality, the e-waste is often
diverted onto the black market due to a lack of sufficient auditing and oversight, the motivations
are numerous: first, avoid the cost of legitimate recycling, and, second, receive payments for the
scrap equipment. Further, the trade of used electronic and electrical equipment can be driven by
the re-use value of products and waste exported to developing countries.”).
26. SUSTAINABLE ENERGY FOR ALL (SEFORALL) & KIGALI COOLING EFFICIENCY
PROGRAM (K-CEP), CHILLING PROSPECTS: TRACKING SUSTAINABLE COOLING FOR ALL: 2020,
at 6 (2020) (“A further 2.2 billion lower-middle income people pose a different kind of risk:
limited purchasing choices mean they are likely to favour cooling devices that are typically
inefficient and could cause a dramatic rise in energy demand and associated emissions. In Africa,
the rural poor population continues to grow, to 204 million in 2020.”).
27. CLASP & INSTITUTE FOR GOVERNANCE & SUSTAINABLE DEVELOPMENT (IGSD),
REPORT ON ENVIRONMENTALLY HARMFUL DUMPING OF INEFFICIENT AND OBSOLETE AIR
CONDITIONERS IN AFRICA, at 5 (2020) [hereinafter CLASP & IGSD REPORT] (“From 2005 to
2019, Africa’s market for new split room air conditioners (RACs) grew by an estimated 14%,
cumulatively.”).
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traded in Ghana, and the market is projected to expand by roughly
11% until 2023, with market penetration rising to 22% from the
present 17%.28
Imported appliances and components meet most of the increased
demand.29 In Africa, a large majority of cooling appliances or their key
components are imported from manufacturers outside of the
continent.30 According to the World Bank, Ghana imported over
30,000 refrigerators and freezers in 2018.31 Few African countries have
enterprises that assemble RACs from imported parts for domestic sale
or export to regional markets.32
Further, demand is increasing at a time when exporting countries
are regulating products more stringently for environmental protection
and energy efficiency purposes.33 This results in more dumping of
products in African countries. Manufacturing and industrialized
economies increasingly enact stringent MEPS, as well as limits on
refrigerant GWP for refrigeration and AC appliances sold
domestically.34 Conversely, missing or inadequate MEPS, ineffective
28. CLASP & IGSD, ENVIRONMENTALLY HARMFUL DUMPING OF INEFFICIENT AND
OBSOLETE AIR CONDITIONERS IN AFRICA ANNEXES: ROOM AC MARKET PROFILES FOR TEN
AFRICAN COUNTRIES, at 36 (2020) [hereinafter CLASP & IGSD Annex] (“The Ghana RAC
market is estimated at between 110,000 and 140,000 units in 2018 (Figure 65). The market is
expected to grow by approximately 11% up to 2023 with penetration in the RAC sector increasing
from the current 17% to 22%.”).
29. CLASP & IGSD REPORT, at 14 (“National and international RAC manufacturers are
poised to meet this demand with a variety of cooling products. While there is local assembly of
air conditioners in some African countries, particularly Algeria, Egypt, Nigeria, and Tunisia, most
African countries import their RACs from major manufacturing economies.”).
30. Id. (“China supplies approximately 80% of the RACs imported by the ten focus
countries in this report, followed by Thailand (6%), Turkey (3%), and South Korea (2%). As
well, China supplies 71% of the compressors used in refrigeration equipment, including RACs,
imported by African countries. Other major sources for compressors include Thailand (7%),
Germany (3%), France (2%) and Spain (2%)”).
31. Ghana Refrigerators and Freezers; Combined Refrigerator-freezers, Fitted with
Separate External Doors, Electric or Other Imports by Country in 2018, WORLD INTEGRATED
TRADE
SOLUTION,
https://wits.worldbank.org/trade/comtrade/en/country/GHA/year/2018/tradeflow/Imports/partne
r/ALL/product/841810 (last visited Oct. 23, 2020).
32. CLASP & IGSD REPORT, at 5 (“Although a few African countries assemble RACs
from imported parts for domestic and regional markets, most African countries rely exclusively
on imported products manufactured in other countries.”).
33. See Annex A, fig. 1, MEPS Coverage and 2018 Updates.
34. See, e.g., Cooling without Climate Warming: Parliament Backs F-gas Ban, EUROPEAN
PARLIAMENT NEWS (Dec. 3, 2014), https://www.europarl.europa.eu/news/en/pressroom/20140307IPR38401/cooling-without-climate-warming-parliament-backs-f-gas-ban (“The
use of climate-unfriendly fluorinated gases should be banned in new air-conditioning appliances
and refrigerators by 2022-2025, under draft rules approved by the European Parliament on
Wednesday. These rules had already been informally agreed with EU ministers. Overall, the use
of potent hydrofluorocarbon (HFC) greenhouse gases is to be reduced by 79% by 2030.”).
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policies, and the blatant disregard of any existing anti-dumping policies
by unprincipled and/or undisciplined corporations exporting to Africa
further facilitate environmental dumping of inefficient, high-GWP
cooling appliances into African markets.35 Consequently, importing
African countries are at increasing risk of becoming even more tragic
dumping grounds for inefficient, environmentally harmful products
using obsolete refrigerants that no longer have a viable domestic
market in their places of origin, and soon worldwide.36

IV.

CASE STUDY OF DUMPING NEW AND USED COOLING
EQUIPMENT IN GHANA37

Ghana proactively works to protect its country from
environmental dumping and to ensure that high-efficiency and
affordable appliances are available. Still, unprincipled and/or
undisciplined companies that supply new and used appliances to
Ghana continue to exploit the loopholes in the various international
conventions and protocols or take advantage of the lack of
enforcement capacity in Ghana. Companies outside of and within the
African region dump inefficient new appliances, as well as used and
discarded appliances that use obsolete ozone-depleting and GHG
refrigerants, in Ghana and other destination countries.38
35. UNEP, Report of The Technology and Economic Assessment Panel (TEAP) for the
Montreal Protocol, Volume 2: Decision XXX1/7—Continued Provision of Information on
Energy-Efficient and Low-Global Warming Potential Technologies, at 10 (Sep. 2020) [hereinafter
UNEP TEAP Report] (“Weak or non-existent MEPS and the lack of effective environmental
dumping policies in many African countries have facilitated the sale of inefficient and high GWP
air-conditioners into the African market.”); see also Fleming, supra note 6 (“Africa is often the
last stop for cheap, outdate ‘zombie’ fridges and air conditioners discarded mostly from homes in
Europe and then illegally resold.”).
36. See Fleming, supra note 6 (“In many African countries, demand for cooling devices has
doubled or tripled over the past decade, particularly as climate change brings ever hotter days,
their governments say. But once the cast-off appliances are carted home, there is no guarantee
they will come back to life - and if they do, the cost to run them can be exorbitant, both for their
users and the environment, environmental groups say. Africa is often the last stop for cheap,
outdated “zombie” fridges and air conditioners discarded mostly from homes in Europe and then
illegally resold.”).
37. This case study is based on the experience and publications of Kofi A. Agyarko and
Hubert Zan. See e.g., Kofi Agyarko Richard Opoku, & Robert Van Buskirk, Removing Barriers
and Promoting Demand-Side Energy Efficiency in Households in Sub-Saharan Africa: A Case
Study in Ghana, ENERGY POL’Y, 2020, at 4–10.
38. Peter Yeung, The Toxic Effects of Electronic Waste in Accra, Ghana, BLOOMBERG
CITYLAB (May 29, 2019), https://www.bloomberg.com/news/articles/2019-05-29/the-rich-world-selectronic-waste-dumped-in-ghana (“In Ghana, the waste arrives via the Port of Tema . . .
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A. The 2008 Ban on Used Cooling Appliances
In 2005, the cooling appliance market in Ghana was composed of
about 20% new equipment and 80% used equipment. Both the new
and used equipment employed obsolete ozone-depleting GHG
refrigerants that were scheduled for global phaseout under the
Montreal Protocol.39 Two studies conducted in the early 2000s of
residential refrigerators in households determined that the average
refrigerator in Ghana consumed 924 to 1,200 kilowatt-hour (kWh) per
year, as compared to the 250 kWh average for new refrigerators in
Europe.40 Used refrigerators imported mostly from Europe had short
remaining useful life, worsened by the absence of parts and service
infrastructure because the manufacturers of used equipment were not
marketing new products in Ghana.41 The disposal of unreliable and
Hundreds of thousands of tons of used electronics—mainly from Western Europe and the United
States—are delivered in huge containers. They are often labelled as second-hand consumer
products, health experts said, so they are not strictly considered waste. But their impact is noxious
all the same.”); see also Afua Hirsch, Ghana Accuses UK Recycling Firm Environcom of Illegal
Fridge
Imports,
THE
GUARDIAN
(Nov.
4,
2013),
https://www.theguardian.com/world/2013/nov/04/ghana-uk-environcom-illegal-fridge-imports
(“Thousands of fridges discarded by British households have been shipped to Ghana by
Environcom, which describes itself as the UK's largest electrical re-use and recycling company,
flouting rules designed to protect the country's environment against harmful chemicals, according
to the Ghanaian authorities. ‘Environcom have sent a shipment of about 37 containers – almost
4,000 second-hand fridges – to Ghana,’ said Victor Owusu, public affairs spokesman for Ghana's
energy commission.”).
39. ROBERT VAN BUSKIRK ET AL., GHANA REFRIGERATOR EFFICIENCY STANDARDS:
ADAPTING INTERNATIONALLY SUCCESSFUL MEPS TO THE NATIONAL CONTEXT, at 10 (2006)
(“Like the Ghana efficiency standard for air conditioners and CFLs, the refrigerator/freezer
standard applies to all appliances manufactured or imported for use in Ghana. But because as
much as 80% of refrigerators sold in Ghana are likely used products, the standard also covers any
appliance sold or offered for sale in Ghana.”).
40. GHANA ENERGY COMMISSION 2021 REPORT, at 8 (“The above claim that inefficient
refrigerating appliances were responsible for the increases in the household electricity demand
called for an investigation. So, in 2003, the Energy Foundation (EF) conducted a study into major
electricity consuming household appliances in the country. The study confirmed the claim that
the refrigerator was one of the major electricity consuming appliances in households. The Council
for Scientific and Industrial Research - Institute of Industrial Research (CSIR-IIR), under the
auspices of the Energy Commission (EC), conducted a detailed survey/study into the energy
consumption patterns of refrigerating appliances in the residential sector in 2006-2007. The survey
revealed that, indeed, these appliances consumed, on average, 1,200kWh per annum compared to
250kWh and 400kWh per annum in Europe and the USA respectively.”); Kofi Agyarko, Richard
Opoku, & Robert Van Buskirk, Removing Barriers and Promoting Demand-Side Energy
Efficiency in Households in Sub-Saharan Africa: A Case Study in Ghana, ENERGY POL’Y, 2020,
at 4 (“The data from the national survey revealed that refrigerating appliances were the highest
electricity consuming devices (924 kWh/year) in the residential sector representing 59%, followed
by lighting systems 261.6 kWh/year representing 17%. The following sections present the details
of the major electricity consuming electrical appliances from the 2003–2006 national survey.”).
41. Fleming, supra note 6; GHANA ENERGY COMMISSION 2021 REPORT, at 16, fig. 2.9 (“The
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unrepairable appliances by frustrated members of the public
overwhelmed local recycling and waste-disposal facilities.42
The high energy consumption by refrigerators in Ghana resulted
from a combination of: 1) the influx of inefficient used appliances from
Europe, often with faulty compressors, thermostats and deteriorated
thermal insulation; 2) the fact that the operating environment for
refrigerators in Ghana is 5–10 °C higher than typical refrigerator
operating temperatures in the US and Europe; and 3) that these
imported refrigerators designed for temperate climates are
economically and environmentally unsuitable in the Ghanaian hot and
humid tropical climate.43
Consider that the average used and obsolete refrigerator sold to
Ghana in 2006 consumed approximately 1,000 kWh of electricity per
year and had higher ownership and social costs than the newer
refrigerators owned in Europe that used an average of just 250 kWh.44
At an average cost of 0.37 Ghanaian Cedi per kWh (approximately
USD 0.064; €0.058),45 the difference in annual cost is 278 Cedi
top ten (10) countries exporting used fridges into the country are as shown in Figure 2.9. The
United Kingdom accounts for 21.8% of the total export, Denmark (20.0%), Belgium (12.1%),
United States (10.8%), Finland (9.7%), Netherlands (6.4%), Australia (5.9%), Germany (5.1%),
France (4.3%) and Japan (3.9%).”).
42. Filippo Poltronieri, Europe's Electronic Waste Ends up at this Toxic Landfill in Ghana,
EURONEWS (July 27, 2019) https://www.euronews.com/2019/07/27/europe-s-electronic-wasteends-up-at-this-toxic-landfill-in-ghana (“Agbogbloshie is the last recycling opportunity, at the
expense of the health of its workers and neighbours. Recently, a report by [Basel Action Network
(BAN)] and [the International Persistent Organic Pollutants (POPs) Elimination Network
(IPEN)], showed how dangerous chemicals, coming from illegal waste, are affecting the entire
food chain in Ghana. The study showed high levels of dioxins and polychlorinated biphenyls in
the eggs sold in markets. Those trying to scratch a living at Agbogbloshie employ manual
dismantling and open-air burning recycling methods to scavenge valuable metals. Several studies
showed how these activities expose people working there to lethal substances that could cause,
for example, ischemic coronary illness, stroke, chronic obstructive pulmonary disease, lung cancer
and acute lower respiratory infections in children. Recently, data showed that e-waste workers
have high levels of dangerous synthetic compounds in their urine and blood.”).
43. Kofi Agyarko, Richard Opoku, & Robert Van Buskirk, Removing Barriers and
Promoting Demand-Side Energy Efficiency in Households in Sub-Saharan Africa: A Case Study
in Ghana, ENERGY POL’Y, 2020, at 5 (“The refrigerators were often imported into the country
with faulty compressors, thermostats and insulation linings. Besides, they were mostly made to be
used in the temperate climate which makes them often unsuitable for the Ghanaian hot humid
tropical climate.”).
44. GHANA ENERGY COMMISSION, ENERGY (SUPPLY AND DEMAND) OUTLOOK FOR
GHANA, at 14 (2012).
45.
Ghana
electricity
prices,
GLOBALPETROLPRICES.COM,
https://www.globalpetrolprices.com/Ghana/electricity_prices/ (last visited Dec. 3, 2021) (“Ghana,
March 2020: The price of electricity is 0.064 U.S. Dollar per kWh for households and 0.137 U.S.
Dollar for businesses which includes all components of the electricity bill such as the cost of
power, distribution and taxes. For comparison, the average price of electricity in the world for

64

DUKE ENVIRONMENTAL LAW & POLICY FORUM

[Vol. XXXII:51

(approximately USD 48; €44). This overwhelms any advantage of a low
purchase price for used appliances, since such appliances also come
with uncertain reliability and replacement-part availability, as well as
short useful life with hazards in recycling or disposal.
The Ghana Energy Commission championed Regulation LI 1932:
Prohibition of Manufacture, Sale or Importation of Incandescent
Filament Lamp, Used Refrigerator, Used Refrigerator/Freezer, Used
Freezer and Used Air Conditioner Regulation (“Regulation”), which
passed in 2008. The Regulation prohibits the importation of used
cooling appliances into Ghana.46 Drafters of the Regulation intended
for it to phase out used inefficient appliances in the cooling market and
to reduce household energy demand.47 Meeting Ghana’s obligations
under the Montreal Protocol to phase out ODSs and anticipation of
the control of HFCs 48 also motivated passage of the regulation. Prior
to 2008, appliances up to 10 years old could be imported into Ghana.49
All such appliances contained ODSs that the government was phasing
out to protect the stratospheric ozone layer under the terms of the
Montreal Protocol.50
As part of the process of passing the Regulation, the Ghana
Energy Commission held discussions with an association formed to
represent the enterprises and individuals that import used appliances,

that period is 0.14 U.S. Dollar per kWh for households and 0.12 U.S. Dollar for businesses. We
calculate several data points at various levels of electricity consumption for both households and
businesses but on the chart, we show only two data points.”).
46. Regulation L I 1932.
47. See Ghana’s Ban on Used Fridges Takes Effect, GHANA BUSINESS NEWS (Jan. 2, 2013),
https://www.ghanabusinessnews.com/2013/01/02/ghanas-ban-on-used-fridges-takes-effect/ (“The
move to ban the importation of used fridges came as a result of their high energy consumption
and the dangers they posed to the environment. Ghana loses some revenue through energy
wastage, hence the need to phase out those gadgets which consume excessive electric power.”).
48. Controlling HFCs was first proposed by the Federated States of Micronesia, Mauritius,
and Morocco in 2009 and achieved in 2016 with the Kigali Amendment. See Twenty-Second
Meeting of the Parties to the Montreal Protocol on Substances that Deplete the Ozone Layer,
Bangkok, Proposed Amendments to the Montreal Protocol. (Nov. 8–12, 2010) (“Pursuant to
paragraph 2 of Article 9 of the Vienna Convention for the Protection of the Ozone Layer, the
Secretariat is circulating in the annex to the present note a proposal submitted by the Federated
States of Micronesia to amend the Montreal Protocol to control hydrofluorocarbons. The
proposal is being circulated as received and has not been formally edited by the Secretariat.”).
49. See CLASP & IGSD REPORT, at 39 (2020) (“The enforcement of this regulation began
in 2013. Previously, the second-hand appliances imported could be up to 10 years old and would
contain these substances that the government was phasing out due to environmental concerns.”).
50. See id. (“Previously, the second-hand appliances imported could be up to 10 years old
and would contain these substances that the government was phasing out due to environmental
concerns. Additionally, the ban was to help safeguard the energy efficiency strides made as a
result of the implementation of energy efficiency policies such as the MEPS for RACs and
refrigerators.”).
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including distributors, retailers, and porters.51 The government delayed
enforcement of the Regulation’s import ban until 2013 to allow the
association and its members to transition away from the trade of
dumped cooling appliances, through building their capacities to earn a
livelihood in new and efficient refrigerators and ACs.52 Once the ban
entered into effect, the Ghana Energy Commission worked with the
Ghana border control agency to enforce the Regulation. While they
reduced imports with some success, illegal trade persisted from the
same and new sources.53
Between 2013 and 2020, the government of Ghana seized around
46,000 second-hand refrigerators and 11,000 second-hand ACs,
resulting in a significant drop in the number of second-hand appliances
imported to Ghana.54 For comparison, between enactment of the
Regulation in 2008 and enforcement in 2013, over 400,000 second-hand
refrigerators were imported into Ghana. In 2014 alone, about 9,500
such refrigerators were illegally imported.55
The prohibition on importing second-hand cooling appliances in
Ghana has generated energy savings that the Ghana Energy
Commission places at approximately 3,624 gigawatt hours (GWh).56 At
51. UNEP TEAP REPORT, at 84 (“The used cooling appliance employed thousands of
people from importers to distributors, retailers, cleaners and porters. This group of people was
scattered and to be able to engage them, the GHANA ENERGY COMMISSION brought them
together to form an Association with elected leaders to deal with the GHANA ENERGY
COMMISSION. Concessions were given to certain demands made by them, for example extension
of deadline for enforcement. A transitional arrangement was agreed with the group and import
quotas were distributed to them in the run up to total enforcement in July 2013. The GHANA
ENERGY COMMISSION spent resources to build their capacities to deal in new and efficient
refrigerators.”).
52. See id.
53. Used-Fridge Import Goes Underground, GHANAWEB (Sept. 24, 2013),
https://www.ghanaweb.com/GhanaHomePage/business/Used-fridge-import-goes-underground286765 (“The Energy Commission is lying in wait for a number of importers at the Tema Harbour,
who are infringing the ban on importation of used refrigerators and bringing in the items in a
disguised manner. The importers either falsely describe their containers as holding TV sets and
other household items or they change the shipped-on-board date to make it appear as though the
items were shipped before the June 30, 2013 grace period. Others import the used fridges in small
quantities and claim they are ‘personal effects’.”); see also CLASP & IGSD Report, at 39 (“The
ban has been effective in limiting the number of second-hand cooling appliances imported into
Ghana. Since the ban came into effect, the government of Ghana has seized 38,933 second-hand
refrigerators and 9,767 second-hand air conditioners.”).
54. GHANA ENERGY COMMISSION 2021 REPORT, at 7 (“A total of 46,666 old refrigerators
and 11,003 RACs have been confiscated/intercepted at ports of Tema and Takoradi since the
inception of the enforcement of L.Is. 1932 in 2013.”).
55. CLASP & IGSD REPORT, at 39 (“Before the ban was implemented, there were over
400,000 second-hand refrigerators imported into Ghana, in 2014, this number was just 9,500.”).
56. CLASP & IGSD REPORT, at 39 (“The Ghana Energy Commission estimates that this
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2020 electricity prices, this translates to 1.3 billion Cedi (approximately
USD 232 million; €211 million).57 The social benefits of clean air, better
quality of life and health, savings in health care costs, improved
agricultural productivity, and enhanced prosperity from savings in
electricity spent locally can be added to estimate total social-cost
accounting.

B. Standards for Air Conditioners and Refrigerators and Current
Data

i.

Air Conditioners

The bulk (61%) of RACs sold in the Ghanaian market in 2018
have energy efficiency ratios (EERs) between 3.0 and 3.5 Watt/Watt
(W/W).58 EERs measure efficiency at a single point—the maximum
cooling capacity or design point—by taking the ratio of the cooling
capacity to the power consumed when measured at full load.59 RACs
with low EERs of between 2.5 and 3.0 W/W made up 24% of sales.60
While data is unavailable for Ghana specifically, of the 652,000 new
low-efficiency ACs sold in Africa in 2018, 170,000 were imported
products that would not meet the MEPS in their countries of origin,
including China, South Korea, Japan, and the US.61 The remainder
were assembled in Africa using low-efficiency imported components
and containing refrigerants that are powerful GHGs.62 Similarly, nonAfrican companies imported one-quarter of the low-efficiency RACs

ban has resulted in energy savings of 3,624 GWh.”).
57. See Ghana Electricity Prices, supra note 46.
58. CLASP & IGSD ANNEX, at 37 (“A large portion, 61%, of the units sold in the Ghana
RAC market have efficiency levels of between 3.0 –3.5 W/W.”).
59. See Understanding EER Rating: Energy Efficiency Ratio, LEARN METRICS (Jan. 1,
2021), https://learnmetrics.com/eer-rating/ (defining EER as “a ratio of useful cooling output (in
BTU/h) to electricity input (measured in W)”).
60. CLASP & IGSD ANNEX, at 37 (“However, 24% of the units sold have efficiencies of
2.5 – 3.0 W/W.”).
61. CLASP & IGSD REPORT, at 22 (“The EER 3.0 W/W threshold was selected because
this is below the MEPS for most countries that export either parts for assembly or complete RACs
into these African countries e.g. China, South Korea and Japan. These low efficiency units were
present in all ten countries. Across the 10 countries, manufacturers and importers reported selling
just under 652,000 units with efficiencies below 3.0W/W.”).
62. Id. at 22–23 (“Almost all the low efficiency RACs sold in countries with local RAC
assembly plants - Algeria, Egypt, Tunisia and Nigeria – were locally assembled.” See Figure 7).
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containing obsolete refrigerants that came into Africa.63
In Ghana, the MEPS require an EER of 2.80 W/W or greater.64
There are high levels of consumer and community awareness with
regard to the importance of purchasing efficient appliances.65
Consumers in Ghana increasingly demand to buy air conditioning
appliances that are energy efficient.66 Between 2014 and 2019, a total
of 734,451 new ACs compliant with Ghanaian standards and
regulations were imported into Ghana.67 Improved enforcement of the
ban on importation of inefficient appliances will help to drastically
reduce the influx of used and sub-standard ACs into Ghana.68
However, importers continue to sell obsolete new ACs that use R22, an ozone-depleting high-GWP GHG, or R-410A, an ozone-safe
high-GWP HFC GHG refrigerant.69 Moreover, some importers
63. Id. at 9, fig. 3 (“The majority (74%) of the low efficiency units are assembled in Africa,
primarily in Egypt and Nigeria. These RACs are assembled either by local African companies,
local subsidiaries of non-African companies, or joint ventures between an African company and
one or more non-African companies.”).
64. Ghana Energy Commission, Ghana Appliance Energy Efficiency Standards and
Labelling Programme, Air Conditioner Standards (2020) (“The minimum energy efficiency
standard for air conditioners to be acceptable in Ghana is an Energy Efficiency Ratio (EER) of
2.8 watts of cooling per watt of electricity input. This is equivalent to 9.55BTU/Watt. (The
imperial unit measure of energy efficiency used in the United States and Canada). Air
Conditioners with EER of 3.5 and above are available on the market.”).
65. Id. (“Remember the more stars on the label the more energy efficient the product.
Always look for the Efficiency Label. If a product is not labelled, it is probably not good.
Ghanaian consumers now have the information to make a well informed and energy efficient
decision when buying Air conditioners and CFLs.”).
66. GHANA ENERGY COMMISSION, REPORT ON COMPLIANCE MONITORING AND DATA
COLLECTION (Dec. 2019) (“The compliance rate of 99% for cooling appliances is a clear
indication that consumers in Ghana have developed taste for energy efficient appliances and
increasingly demand to buy air conditioning and refrigerating appliances that are energy efficient.
For air conditioners, although the 1-star and 2-star rating are the commonest on the market,
consumers have started asking for 3-star and possibly, 4-star rated ones, according to information
gathered from the retailers. There is therefore the need to stimulate and encourage importers and
retailers to introduce higher energy efficient refrigerators and air conditioning appliances into the
market.”).
67. CLASP & IGSD ANNEX, at 36, fig. 65 (“Estimated annual RAC market in Ghana”).
68. Kofi Agyarko Richard Opoku, & Robert Van Buskirk, Removing Barriers and
Promoting Demand-Side Energy Efficiency in Households in Sub-Saharan Africa: A Case Study
in Ghana, ENERGY POL’Y, 2020, at 5 (“[Figure] 4 shows the number of refrigerating appliances
imported into the country from 2005 to 2017. It is observed that in the years of 2000s, the number
of ‘used refrigerators’ imported into the country kept on increasing and peaked in 2012, after
which it started to decline.”).
69. CLASP & IGSD REPORT, at 6 (“RACs containing R-22 still account for 47% of overall
sales in the ten African focus countries, with a market size of about 800,000 units. Most of the
remainder of overall sales in the ten countries use R-410A, with a very small percentage of lower
GWP R-32 RACs sold exclusively in South Africa. . . . China is the largest source of imported R22 RACs (57%), followed by Egypt (11%), the US (3%), Nigeria (1.6%), and South Korea
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smuggle second-hand ACs that use obsolete refrigerants into Ghana in
contravention of the law.70 Approximately 65% of RACs in Ghana
contain R-22, while the remainder contain R-410A.71
Market demand for ACs continues to grow every year, and the
amount of energy used on space cooling is rapidly increasing.72
Therefore, it is imperative that Ghana transform its market from
inefficient appliances with obsolete refrigerants to high-efficiency
appliances that use the next-generation lower-GWP refrigerants. As
Ghana continues to work towards this goal,73 exporting countries that
dump obsolete or inefficient new and used appliances can change their
behavior to stem the tide of such nonconforming products.
ii.

Refrigerators

Following Ghana’s actions to block dumping and promote highefficiency refrigerators, the average annual electricity consumption of
refrigerators decreased from approximately 1,000 kWh to 600 kWh
(Figure 3).74 While the average refrigerator is more efficient than
(0.6%). This share of imports from each country could be even larger - country of origin was not
available for 27% of the imported R-22 RAC models in the [ Building Services Research and
Information Association] dataset.”).
70. Samuel Gyamfi et al., The Energy Efficiency Situation in Ghana, 82 RENEWABLE AND
SUSTAINABLE ENERGY REV. 1415, 1419 (2018) (“Some importers developed sophisticated means
of still bringing second-hand refrigerators into the country under the pretext of diplomatic
missions. This notwithstanding, the commission was able to seize and destroy some 30,000 illegally
imported refrigerating appliances during the period.”).
71. CLASP & IGSD ANNEX, at 39 (“Majority (between 62% and 68%) of RACs in Ghana
contain R-22, which is a HCFC, while between the rest contain R-410A.”).
72. See Annex A, Fig. 3, World Energy Consumption for Space Cooling in Buildings.
73. CLIMATE & CLEAN AIR COALITION, LOWER-GWP ALTERNATIVES IN STATIONARY
AIR CONDITIONING: A COMPILATION OF CASE STUDIES, at 30 (“In Ghana, the [Green Cooling
Initiative (GCI)] assists the Environmental Protection Agency and the Energy Commission there
in developing a regulatory framework to advance Green Cooling in the stationary AC sector,
particularly split-type ACs. Support measures so far include: 1. The development of a GHG
emissions inventory of the refrigeration and air conditioning (RAC) sector. 2. A series of trainings
for RAC technician trainers on proper handling of hydrocarbon refrigerants in ACs. 3. The
review of the current Minimum Energy Performance Standard (MEPS) and an energy labelling
scheme for RAC. 4. The development of a qualification, certification and registration system for
RAC technicians.”); see also Climate & Clean Air Coalition, HFC Inventory GHANA 2011-2014
at 29 (2015) (“On the basis of the surveys undertaken and the discussions and conclusions made,
a number of projects have been proposed for any possible future follow-up action. The
proposed projects cover activities that could be undertaken within the framework of the current
[institutional strengthening] project funded by the Multilateral Fund as well as some projects that
could serve as demonstration for adoption of technologies to reduce dependence on high GWP
refrigerants in the country.”).
74. KOFI AGYARKO, THE SUCCESS STORY OF THE GHANA REFRIGERATOR EFFICIENCY
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before and new refrigerator purchases are increasing, over a million
second-hand refrigerators still exist in Ghana.75 In 2017, 36% of
households in Ghana owned a refrigerator. That percentage is
expected to increase significantly in the next decade.76 In 2019, there
were approximately 1.6 million second-hand refrigerators in Ghana,
alongside 190,000 refrigerators that were purchased new but were
installed more than 10 years ago.77
A survey of households in Ghana showed the percentages of three
main refrigerants contained in refrigerators: 76% R-600a (GWP100 <1),
23% R-134a (GWP100 = 1360), and 1% R-12 (GWP100 = 10,300).78 It is
worth noting that R-12 is CFC-12. CFC-12 is a refrigerant banned from
production and consumption in non-Article 5 (developed) countries
under the Montreal Protocol in 1996 and in Article 5 (considered as
developing) countries in 2010.79 Since enforcement of the ban on used
PROJECT
IMPLEMENTED
BY
THE
ENERGY
COMMISSION,
http://www.energycom.gov.gh/files/The%20Success%20story%20of%20the%20Energy%20Effi
cient%20Refrigerator%20Project.pdf (“The average refrigerator consumption has indeed been
reduced from 1,200kWh a year to 600kWh a year globally. However, beneficiaries of the rebate
scheme on the average benefitted from a reduced consumption of 385kWh per year translating
into a mean household savings on electricity bills of USD140 a year.”).
75. CTR. FOR ENERGY, ENV’T, AND SUSTAINABLE DEV., DOMESTIC REFRIGERATING
APPLIANCE AND ROOM AIR CONDITIONER MARKET AND FEASIBILITY ASSESSMENT:
ECOWAS REFRIGERATORS AND ACS INITIATIVE (ECOFRIDGES) IN GHANA, i, iii (2020)
[hereinafter “ECOFRIDGES”] (“The study estimated that about [USD] 600 million will be
required to replace all second-hand domestic refrigerators and another [USD] 46 million will be
required for second-hand domestic air conditioners in Ghana. As of January 2019, there were
approximately 1.6 million domestic second-hand refrigerators in Ghana in addition to 190,000
refrigerators that were purchased new but are older than 10 years since first installation. Similarly,
second-hand air-conditioners and those older than 10 years since first installation are about 12,000
and 90,000 units respectively.”).
76. Id. (“In the period 2013-2019, the [Environmental Protection Agency] has converted
10,000 ACs in Ghana from R22 refrigerants to hydrocarbon R290 refrigerants, under the
[Hydrochlorofluorocarbon Phase-Out Management Plan (HPMP)] with funding from the
Multilateral Fund of the Montreal Protocol.”).
77. Id. (“The study estimated that about [USD] 600 million will be required to replace all
second-hand domestic refrigerators and another [USD] 46 million will be required for secondhand domestic air conditioners in Ghana. As of January 2019, there were approximately 1.6
million domestic second-hand refrigerators in Ghana in addition to 190,000 refrigerators that
were purchased new but are older than 10 years since first installation. Similarly, second-hand airconditioners and those older than 10 years since first installation are about 12,000 and 90,000 units
respectively.”).
78. The 100-year GWP values are taken from World Meteorological Organization, Global
Ozone Research and Monitoring Project-Report No. 58, Scientific Assessment of Ozone
Depletion: 2018, App. Tbl. A-1 (2018); ECOFRIDGES, at 27.
79. See Timeline, UNEP, https://ozone.unep.org/ozone-timeline (last visited Nov. 11, 2021)
(“All parties to the Montreal Protocol phase out the consumption and production of
chlorofluorocarbons (CFCs), halons, carbon tetrachloride and other fully hydrogenated ozone
depleting substances.”).
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refrigerators began in 2013, Ghana has experienced an annual
downward trend in the number of used refrigerators seized at ports.80

C. Ongoing Issues with Illegal Trade and Environmental
Dumping
Foreign governments and enterprises contribute to the dumping
in Ghana of inefficient cooling appliances and components that use
obsolete ozone-depleting and GHG refrigerants. These appliances and
components include discontinued, factory second models and
refurbished appliances of various ages and conditions. Often,
companies produce an export model targeted at countries without
applicable requirements for energy efficiency, environmental
compliance, safety, reliability, repairability, and/or recyclability.81
The bulk of used refrigerators imported into Ghana come from
ports of origin in the following countries: the United Kingdom (58% of
the total export); Italy (10.5%); Netherlands (9.5%); Belgium (8.6%);
Germany (8.3%); USA (2.4%); Spain (1.6%); China (1.2%); India
(0.04%); and Singapore (0.03%).82 One study used trade statistics from
the EU COMEXT83 database to analyze the exports of second‐hand
and waste electronics between 2008 and 2013 from the European
Union (EU).84 The study revealed that as a general trend, low‐quality
products were exported to the poorest countries, where high ownership

80. GHANA ENERGY COMMISSION 2021 REPORT, at 15 (“Since the enforcement of L.I.
1932 commenced in 2013, a total of 46,666 old refrigerators and 11,003 used RACs have been
confiscated/intercepted at ports of Tema and Takoradi. In 2020, seizures, totaling 4,884 used
fridges and 678 used RACs were made at the Ports of Tema and Takoradi. Figure 2.8 presents
the yearly downward trend in the seizures made between 2013 and 2020. Since 2005, a total of
2,891,030 used fridges have been exported to Ghana from Europe and elsewhere.”).
81. See, e.g., Fleming, supra note 6 (describing how companies get used and out-of-date
refrigerators into poor countries despite the adverse environmental, cost, and longevity
considerations).
82. GHANA ENERGY COMMISSION 2021 REPORT, at 16, fig. 2.9 (“The top ten (10) countries
exporting used fridges into the country are as shown in Figure 2.9. The United Kingdom accounts
for 21.8% of the total export, Denmark (20.0%), Belgium (12.1%), United States (10.8%),
Finland (9.7%), Netherlands (6.4%), Australia (5.9%), Germany (5.1%), France (4.3%) and
Japan (3.9%).”).
83. COMEXT is Eurostat's reference database for detailed statistics on international trade
in
goods.
EUROSTAT
STATISTICS
EXPLAINED,
GLOSSARY:
COMEXT,
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:COMEXT (July 7,
2020).
84. BALDÉ ET AL., TRANSBOUNDARY MOVEMENTS OF USED AND WASTE ELECTRONIC
AND ELECTRICAL EQUIPMENT (2016).
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cost from electricity consumption is least affordable.85 The products
identified with lowest consumer value per kg were cathode-ray tube
(CRT) screens, refrigerators, and freezers, which all had a value lower
than 1 euro/kilogram.86
European laws intended to require responsible appliance
recycling create overseas markets through “loopholes” that enable
exports of the appliances and appliance components to proceed to
developing countries.87 These loopholes are exploited to avoid the
substantial cost of responsible domestic recycling and to attract
revenue from unsuspecting export market customers, either in
countries without bans on imported appliances or where governments
lack capacity for enforcement of bans.88 Unprincipled companies
involved in illegal trade take advantage of the limited resources of
importing countries, including gaps in monitoring.89 Companies
engaged in such trade may also purposefully mislabel goods to attract
a lower level of scrutiny from officials.90 In response, governments must
expend increased resources to combat continually evolving strategies
85. Id. at 12 (“When the average purchasing power of the countries where the second-hand
commodities were imported were analysed, a general trend was found that on average the low
value items were exported to the poorest countries, and on average the high-valued items to the
countries with a higher purchasing power (see Figure 4). It was found that mobile phones had the
highest value, near 90 euro/kg. This was followed by laptops, desktops and flat panels had a value
of approximately 4 to 8 euro/kg. The lowest value was found for CRT screens, refrigerators and
freezers, which all had a value lower than 1 euro/kg.”).
86. FORTI ET AL., E-WASTE STATISTICS: GUIDELINES ON CLASSIFICATIONS, REPORTING
AND INDICATORS (2nd ed. 2018) (See Table 1 Fridges use UNU KEY 0108 while Freezers use
0109), 62 (See Annex 3 Indication of average weight for EU-28 (kg/piece), Fridges 0108 weigh
40.79kg on average while freezers weigh 44.09kg on average.).
87. Devin N. Perkins et al., E-Waste: A Global Hazard, 80 ANNALS OF GLOB. HEALTH 286,
288 (2014) (“The practice of developed countries exporting e-waste to developing countries has
become common place for a variety of reasons. High labour costs and stringent environmental
regulations for hazardous waste disposal in developed countries encourage the exportation of ewaste to less developed and less regulated countries.”).
88. Id. (“The practice of developed countries exporting e-waste to developing countries has
become common place for a variety of reasons. High labour costs and stringent environmental
regulations for hazardous waste disposal in developed countries encourage the exportation of ewaste to less developed and less regulated countries.”).
89. CLASP & IGSD REPORT, at 33 (“The main challenges identified by interviewees in
Ghana and Nigeria regarding the implementation of regulations controlling the importation of
second-hand RACs include the political implications of an outright ban and the limited resources
of border control agencies.”).
90. Doreen Andoh, Second-Hand Fridges Still Flood Markets; ban not enforced since 2008,
GRAPHIC ONLINE (Oct. 12, 2019), https://www.graphic.com.gh/news/general-news/second-handfridges-still-flood-markets-ban-not-enforced-since-2008.html (“‘The perpetrators have realised
that containers labelled as household items were not strictly scrutinised and so they often brand
their containers as household items, even though they carry the banned fridges, to outwit
Customs, and they often succeed,’ he stated.”).
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on the part of parties seeking to dump inefficient cooling equipment
that uses obsolete refrigerants.91
Mindful of these facts, governments and enterprises can share the
obligation of ensuring compliance with Ghanaian law. Those that have
authority over, or direct involvement in, exports to Ghana can do their
utmost to ensure the exports comply with relevant laws, including
international agreements to which Ghana is a party. Governments and
enterprises can discourage export of products prohibited for
environmental reasons in their domestic markets, even if Ghanaian law
does not expressly prohibit import of these products.92 Members of civil
society also can help Ghana stop environmental dumping.
D. Environmental Injustice and Harms Arising from Dumping
Cooling Equipment in Ghana
Ghana faces multi-faceted and growing harms from the dumping
of cooling equipment. At a macro level, this environmental dumping
impedes Ghana’s ability to fulfil its treaty obligations, including under
the Montreal Protocol, Paris Climate Agreement, Basel Convention,

91. ECOFRIDGES, at 15 (2020) (“Some of the key challenges facing the penetration of
efficient RAC equipment and/or efficient refrigerator in households and small businesses include:
Lack of long-term awareness creation on benefits of EE investments, Poor data collection and
management regarding energy-saving appliances, Lack of review in the star-ratings of airconditioners since 2005 to reflect the technological improvements across the globe, Weak
enforcement of regulation as well as poor control on importation of used equipment at the ports,
Inability of households to afford the cost of new and efficient appliances especially in rural areas
and peri-urban areas, Lack of flexible financing arrangements for purchase of [energy efficient]
appliances.”).
92. Montreal Protocol, Article 4A. (“Control of trade with Parties. (1) Where, after the
phase-out date applicable to it for a controlled substance, a Party is unable, despite having taken
all practicable steps to comply with its obligation under the Protocol, to cease production of that
substance for domestic consumption, other than for uses agreed by the Parties to be essential, it
shall ban the export of used, recycled and reclaimed quantities of that substance, other than for
the purpose of destruction. (2) Paragraph 1 of this Article shall apply without prejudice to the
operation of Article 11 of the Convention and the non-compliance procedure developed under
Article 8 of the Protocol.”); U.N. Framework Convention on Climate Change Conference of the
Parties, Report of the Conference of the Parties on its twenty-first session, U.N. Doc.
FCCC/CP/2015/10/Add.1, Annex (Jan. 29, 2016) (The Paris Agreement calls on parties to reduce
their greenhouse gas emissions to keep warming below 2ºC and to aim to keep warming “well
below” 1.5ºC); The Basel Convention on Transboundary Movement of Hazardous Waste art. 4,
adopted 22 March 1989, 1819 U.N.T.S. 533; The Bamako Convention on the Ban of the Import
into Africa and the Control of Transboundary Movement and Management of Hazardous Wastes
within Africa, open for signing 30 January 1991, 2101 U.N.T.S. 177 (“Article 4 (1) All Parties shall
take appropriate legal, administrative and other measures within the area under their jurisdiction
to prohibit the import of all hazardous wastes, for any reason, into Africa from non-Contracting
Parties. Such import shall be deemed illegal and a criminal act:”).
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and Bamako Convention.93 It also disrespects authorities in Ghana
seeking sustainable economic development with environmental
quality. Moreover, dumping of these appliances causes significant
reputational damage for the countries and enterprises involved,
particularly where environmental dumping contradicts key
international, government, corporate, or industry association policies.94
For communities and individuals in Ghana, environmental
dumping causes continued and serious economic, environmental,
health, and social justice harms. Inefficient used appliances employing
obsolete refrigerants stifle economic growth through high ownership
costs due to high electricity consumption, costly repair, and inevitable
abandonment after the short remaining operating life.95 Consumers
waste money on these appliances, which are often unrepairable
because parts are not available for brands not sold new in Ghana.
Similarly, appliances that use obsolete refrigerants increase future
demand for servicing of those refrigerants, which will become
increasingly expensive and unavailable as the HCFC phaseout and
HFC phasedown under the Montreal Protocol proceeds.96 Ultimately,
93. Montreal Protocol, Decision XIV/7: Monitoring of international trade in ozonedepleting substances and preventing illegal trade in ozone-depleting substances taken at the
Fourteenth Meeting of the Parties and Montreal Protocol, Decision XII/10: Monitoring of
international trade and prevention of illegal trade in ozone-depleting substances, mixtures and
products containing ozone-depleting substances, 2101 U.N.T.S. 177 (“Article 4 (1) All Parties
shall take appropriate legal, administrative and other measures within the area under their
jurisdiction to prohibit the import of all hazardous wastes, for any reason, into Africa from nonContracting Parties. Such import shall be deemed illegal and a criminal act:”).
94. See Greenpeace Protests Against Philips’ Recycling Policy, REUTERS (Mar. 27, 2008),
https://www.reuters.com/article/us-philips-greenpeace/greenpeace-protests-against-philipsrecycling-policy-idUSL2783380820080327 (“Greenpeace activists placed an 8-meter (26-foot)
robot made from electronics trash outside a shareholders meeting of shavers-to-lightbulbs group
Philips on Thursday to protest against its stance on waste. The protesters also climbed up the
facade of the Amsterdam hotel where the meeting was taking place and unrolled a banner that
read: ‘Philips: simply take back and recycle’. ‘Philips should take responsibility for its own ewaste,’ a Greenpeace spokeswoman told Reuters TV, referring to electronics waste.”).
95. ECOFRIDGES, at 2 (“over 2 million inefficient refrigeration appliances are used in
households in Ghana, presenting economic cost that runs into hundreds of millions of dollars in
electricity bills to the national economy while resulting in increased carbon footprint of the
country (each inefficient appliance generates over 0.7 tons of carbon emissions annually). On the
other hand, the annual energy consumption of ACs range between 1,532 to 2,680 kWh/yr
depending the cooling capacity (GIZ 2018). Furthermore, most of the old refrigerators and ACs
use environmentally harmful refrigerants that are released into the atmosphere, especially in
cases when they are improperly discarded. At least 2 tons of ozone-depleting substances are
released into the atmosphere through this phenomenon.”); see also Fleming, supra note 6 (“But
once the cast-off appliances are carted home, there is no guarantee they will come back to life and if they do, the cost to run them can be exorbitant, both for their users and the environment,
environmental groups say.”).
96. See, e.g., JMS CONSULTING, CONSUMER COST IMPACTS OF U.S. RATIFICATION OF THE
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the used appliances are a burden to public waste management and
recycling systems.
The money wasted on these inefficient appliances impedes
development. The funds that governments spend on waste
management, and the private money spent by individuals and
companies on electricity and servicing for these appliances, is money
that would otherwise likely be spent locally for purposes such as
nutrition, health, and education.97 There, the money would recirculate
for local prosperity.
Moreover, markets flooded by inefficient and low-quality
appliances crowd out newer and higher efficiency products, minimizing
competition and diminishing investment opportunities in innovative
technology.98 The prevalence of relatively cheap, low-quality
appliances discourages responsible investors wanting to market
energy-efficient appliances using lower-GWP refrigerants. As part of
Ghana’s refrigerator market transformation project, a feasibility study
conducted in 2014 by Serengeti Capital and Atlantic International
concluded that a refrigerator assembly plant in Ghana was technically
and financially feasible if dumping in Ghana were stopped, but not a
single investor showed interest in building a local assembly plant.99 The
KIGALI
AMENDMENT,
at
5,
(Nov.
9,
2018),
https://www.ahrinet.org/App_Content/ahri/files/Resources/Consumer_Cost_Impacts_of_US_Ra
tification_of_the_Kigali_Amendment.pdf (saying that appliances after the phasedown of HFCs
will be more cost-efficient, require less maintenance due to lower-leak-rates, and save more
money over time).
97. Christine Mungai, Why Are Spending Patterns Unusual in Africa, WORLD ECON.
FORUM (July 20, 2015) https://www.weforum.org/agenda/2015/07/why-are-spending-patternsunusual-in-africa/ (noting that Africans spend disproportionately more of household income on
food and transport, even in wealthier households).
98. Kofi Agyarko, Richard Opoku, & Robert Van Buskirk, Removing Barriers and
Promoting Demand-Side Energy Efficiency in Households in Sub-Saharan Africa: A Case Study
in Ghana, 137 ENERGY POL’Y, 2020, 3 (“In ‘Market for lemons,’ Akerlof describes how when a
market does not provide consumers reliable information regarding product quality, then the
dynamics of the market causes a flood of cheaper, more profitable low-quality products that force
higher quality products out of the market. Because of the inability of consumers to reliably
identify higher quality products, sellers of high-quality products are unable to make profitable
sales and the higher quality products disappear from the market.”); see also Stephan de la Rue du
Can et al., Design of incentive programs for accelerating penetration of energy-efficient appliances,
72 ENERGY POLICY 56, 56 (2014) (“One of the most significant barriers that policy makers
identify to the purchase of energy-efficient equipment is the relatively higher up-front costs of
efficient products. In many instances, these costs deter potential purchasers even when
investments appear to be in consumers’ interest (i.e., when investments are cost effective over the
equipment lifetime). Consumers place great value on immediate savings and heavily discount
future savings. Moreover, because they may not be able to easily evaluate future savings,
consumers tend to have a low degree of confidence in expected paybacks. As a result, consumers
often purchase the cheapest options available.”).
99. See SERENGETI CAPITAL AND ATLANTIC INTERNATIONAL, DRAFT REPORT FOR THE

Agyarko et al. final macro (Do Not Delete)

Fall 2021]

STOPPING ENVIRONMENTAL DUMPING IN GHANA

3/24/2022 1:51 PM

75

lack of a market for high efficiency products may exclude Ghanaian
experts from involvement in modern technology. It may also create a
brain drain as college graduates, who might otherwise apply their skills
locally, look elsewhere for satisfying and productive employment.
Taken together, these market distortions reduce Ghana’s prospects for
development.
Illegal importation of inefficient electric appliances also slows
down the electricity access rate and hinders socio-economic progress.
In 2014, at the height of enforcement of the ban of import of used
cooling appliances, Ghana achieved a record 7.4% increase in the
electricity access rate without additional generation capacity, mainly
due to the savings made from the Energy Efficient Refrigerating
Appliance Market Transformation project.100
The high ownership costs of energy inefficient appliances deprive
unserved and under-served communities of refrigeration and air
conditioning.101 These appliances increase electricity bills and erode
buyers’ purchasing power. For instance, in 2030, inefficient residential
refrigerators will cost Ghana’s households USD 55 million from lost
savings.102 Similarly, in 2030, inefficient RACs will cost Ghanaian
ENERGY COMMISSION FOR GHANA AND THE UNITED NATIONS DEVELOPMENT PROGRAMME,
at 4 (“Our technical and financial model suggests that, despite these challenges, it would be
technically feasible and financially viable to develop a refrigerating appliance manufacturing
facility in Ghana. We have modelled a facility with a production volume of approximately 27,000
units in the first year with an initial investment of GHS 30.15M. It would yield a net profit margin
of 9% in the first year, increasing to 18% in the third year.”); see also UNEP TEAP REPORT, at
84 (“The Ghana Energy Commission spent resources to build their capacities to deal in new and
efficient refrigerators. A consultant was procured to develop a business plan and feasibility study
for them to seek a strategic partner to begin an assembling plant, although they could not find
one.”).
100. Kofi A. Agyarko, Energy Efficiency: A Potential Tool to Unleash Socio-economic
Development, GHANA ENERGY COMMISSION (Nov. 25, 2018).
101. Dumping of Obsolete Air Conditioners Undermines Development and Climate Goals,
IGSD (Oct. 26, 2020) (“‘Inefficient ACs that are dumped into developing countries are energy
vampires that steal the energy developing countries need for development,’ said Durwood
Zaelke, President of the Institute for Governance & Sustainable Development (IGSD), and coauthor of the report. ‘Stopping environmental dumping is critical to achieving the Montreal
Protocol’s stretch goal of avoiding up to 1°C of warming by the end of the century. Half of the
1°C of avoided warming will come from the fast phasedown of HFCs, and half from the
improvement of energy efficiency of cooling equipment, which will also provide $2.9 trillion in
investment, fuel, and operating costs by 2050.’”).
102. If a business-as-usual situation continues in Ghana, as opposed to adoption of the
minimum ambition MEPS recommended by the U4E model regulations, USD 277 million will be
the cost of running those household refrigerators by 2030, as opposed to USD 222 million if the
minimum U4E model MEPS were adopted, hence saving households USD 55 million. See UNEP,
U4E GHANA ANNUAL ENERGY COSTS FROM RESIDENTIAL REFRIGERATORS IN 2030 (MILLION
[USD]) (Jul. 23, 2020), https://united4efficiency.org/country-assessments/ghana/.
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households USD 1.52 billion, while adoption of United for Efficiency
(U4E)103 model MEPS would save consumers USD 280 million.104
Because dumped equipment is less efficient, it adds to destructive
air pollution by increasing the need for electric power generation from
fossil fuels.105 Not only is this wasted electricity a burden on public
finances since the electricity in Ghana is directly subsidized,106 but the
cost of electricity does not account for the substantial additional
“external” costs of health, agricultural, and ecosystem damage.107
Electricity for cooling is generated during the hottest time of the day
when the least efficient thermal power plants supply peak power.108 Air
conditioning drives electricity “peak loads” in many countries,
103. If a business-as-usual situation continues in Ghana as opposed to adoption of the bare
minimum MEPS recommended by the U4E model MEPS, USD 1.52 Billion will be the cost of
running the Air conditioners by 2030, as opposed to USD 1.24 Billion if the minimum U4E model
MEPS were adopted, hence saving households USD 280 million. See id.
104. Id.
105. See David W. Abel et al., Air Quality-Related Health Benefits of Energy Efficiency in
the United States, 53 ENV’T. SCI. & TECHNOL. 3987, 3992–93 (“We find that an annual 15%
reduction in electricity demand (348 TWh annually), distributed evenly across the year, results in
summertime (June, July and August) decrease in generation of 91 TWh or 12%. This is because
summer shows higher electricity demand, and thus a constant hourly energy reduction has a lower
percentage reduction over times of high demand (summertime). This reduction in summertime
electricity production yields a nationwide 13.2% (44.8 thousand tonnes) decrease in NOx
emissions from the power sector and 12.6% (56.2 thousand tonnes) decrease in SO2 emissions
over the summer. CO2 emissions are reduced by 64.5 Mt (11.6%).”).
106. Isaac Kaledzi, Ghana Spends Over $1 Billion on Electricity Subsidies?, AFRICA FEEDS
(Jul. 27, 2019), https://africafeeds.com/2019/07/27/ghana-spends-over-1-billion-on-electricitysubsidies/ (“Ghana’s government however continues to subsidize the cost of electricity but it
doesn’t seem to be solving the generation and distribution issues. This week the country’s finance
minister will be delivering a mid-term budget statement in parliament. On Saturday, Gabby
Otchere Darko, a close associate of President Akufo Addo said continued subsidizing of energy
may not be helpful. He wrote on Twitter that ‘This year alone, $1 bn extra will be spent by Govt
to support the cost of keeping your lights on. Imagine what that can do? Will you pay a little more
for power or Govt should go on subsidizing, denying other areas?’”).
107. Sascha Samadi, The Social Costs of Electricity Generation—Categorizing Different
Types of Costs and Evaluating Their Respective Relevance, 10 ENERGIES 1, 16–18 (2017)
(“Electricity generation plants may impact on people’s welfare if they are affected by the visual
appearance of these plants, by the landscape changes they cause or by the noise they emit. . . .
Electricity generation from various sources may lead to negative impacts on ecosystems and
biodiversity. Impacts on ecosystems may take the form of damage to land, plant life, or animals.”).
108.
More than half of Ghana’s installed electricity generation capacity is thermal
generation (2,796 MW out of a total of 4,399 MW). U.S. Agency for International Development,
Ghana Power Africa Fact Sheet (Nov. 2, 2020). See also Sajith Wijesuriya, The “Peakers”: The
role of peaking power plants and their relevance today, SCIENCEPOLICY CIRCLE (“But for some
countries it has been a familiar term for a while. “Peakers” are known as the last power plants to
be turned on and last to be dispatched. Peakers usually turn on when energy demand is peaking.
Commonly used energy source for peaking plants is natural gas which is fossil fuel. It is important
to note that these power plants supply energy only occasionally. Furthermore, peaking plants are
relatively less efficient and could have more emissions per kWh of energy generated. Therefore,
there are few negatives to start with.”).
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contributing half to four-fifths of peak demand in hot climates.109 As a
result, emissions of GHGs and other air pollutants are higher than
average.110 This pollution damages crops and natural ecosystems,
harms human health, and reduces the quality of life.111 Increased use of
fossil fuels also needlessly threatens to overwhelm treaty- and locallaw compliance efforts.112
Dumped equipment also introduces toxic substances into the
environment.113 This contributes to environmental destruction, where
109.
See EZZEDINE KHALFALLAH ET AL., WORLD BANK, ENERGY-EFFICIENT AIR
CONDITIONING: A CASE STUDY OF THE MAGHREB, (2016) (saying that “the effect of rising
temperatures on peak demand has been amply demonstrated. For example, in Algeria a peak of
around 10.9 GW, recorded in August 2014, was in large part due to a heat wave and the use of air
conditioning in all sectors, particularly households. In Tunisia, the total installed capacity of the
stock of air conditioners accounts for 84 percent of the peak recorded in July 2013, or 2.5 GW.
Similarly, in Morocco, electricity demand in summer is strongly influenced by the temperature
and consequent use of air conditioners.”).
110. David W. Abel et al., Air Quality-Related Health Benefits of Energy Efficiency in the
United States, 53 ENV’T. SCI. & TECHNOL. 3987, 3987–98 (“Increasing temperatures increase air
conditioning use, this increases electricity demand, which in turn increases power plant emissions
(Abel et al., 2017), and this may play a larger role in public health as air conditioning demand
increases under a warmer climate (Abel et al., 2018.).”); see also David Abel et al., Response of
Power Plant Emissions to Ambient Temperature in the Eastern United States, 51 ENV’T SCI. &
TECHNOL., 5838–46; David Abel et al., Air-Quality-Related Health Impacts from Climate Change
and from Adaptation of Cooling Demand for Buildings in the Eastern United States: An
Interdisciplinary Modeling Study, 15 PLOS MED. 7 (2018).
111. Electricity explained: Electricity and the environment, U.S. ENERGY INFO. ADMIN.,
https://www.eia.gov/energyexplained/electricity/electricity-and-the-environment.php (last visited
Dec. 2, 2021) (“Nearly all combustion byproducts have negative effects on the environment and
human health: CO2 is a greenhouse gas, which contributes to the greenhouse effect. [Sulfur
dioxide] causes acid rain, which is harmful to plants and to animals that live in water. SO2 also
worsens respiratory illnesses and heart diseases, particularly in children and the elderly. NOx
contribute to ground-level ozone, which irritates and damages the lungs. [Particulate matter
(PM)] results in hazy conditions in cites and scenic areas and coupled with ozone, contributes to
asthma and chronic bronchitis, especially in children and the elderly. Very small, or fine PM, is
also believed to cause emphysema and lung cancer. Heavy metals such as mercury are hazardous
to human and animal health.”).
112. See, e.g., Peter Newell and Andrew Simms, Towards a Fossil Fuel Non-Proliferation
Treaty, 20(8) CLIMATE POL’Y 1043, 1043–44 (2020) (saying that continued reliance on fossil fuels
will keep countries from complying with international agreements such as the 2015 Paris
Agreement).
113. Jennifer Ugwa, How toxic e-waste from high-income countries booms in Nigerian
market,
INT’L
CTR.
FOR
INVESTIGATIVE
REPORTING
(Nov.
10,
2021),
https://www.icirnigeria.org/how-toxic-e-waste-from-high-income-countries-booms-in-nigerianmarket/ (“‘Chlorofluorocarbons exposed in an uncontrolled environment form leachates that can
change the alkalinity and acidity of the soil, accumulate in the plants and affect the productivity
of crops,’ says Nwani Christopher, a Professor of Environmental Biology and Molecular
Toxicology at the University of Nigeria, Nsukka.”); see also Naipanoi Lepapa, Dumped E-Waste
Threatens Kenyan Lives, Contributes to Global Warming, THE ELEPHANT (Nov. 6, 2021),
https://www.theelephant.info/features/2021/11/06/dumped-e-waste-threatens-kenyan-livescontributes-to-global-warming/ (“This indiscriminate dumping of e-waste from developed
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dumped products and components reach end-of-life or are unable to
be used as intended and are not disposed of or recycled in an
environmentally sound manner. These toxins harm human health both
directly and indirectly by increasing the risk of psychological disease
burdens (caused by the environmental harms) on community members
in Ghana.114
Finally, environmental dumping threatens the health of workers
processing waste and the health of residents in the surrounding
communities.115 Processing waste presents a serious health threat to
workers at the Agbogbloshie commercial district (which became a
dumping ground before redevelopment) near Accra, Ghana. The
fumes released from the burning of the plastics to recover metals are
countries is exacerbating the problem of e-waste management in Kenya where just one per cent
of the 51.3 tonnes of e-waste generated domestically is properly managed and recycled while the
rest is discarded carelessly in dumpsites and in rivers, incinerated, thrown into pit latrines or left
in homes.”); Navarro Ferronato & Vincenzo Torretta, Waste Mismanagement in Developing
Countries: A Review of Global Issues, 16 INT. J. ENV’T. RES. & PUB. HEALTH 11 (Mar. 2019)
(“The elevated level of metals in the well water are correlated with the metal input from leachates
resulting from the dumping of WEEE. In fact, significant levels of [lead] and [nickel] were found
in well and tap water at the residences, while the concentrations of heavy metals decreased when
the sampling distances from the dumpsite increased. Moreover, concentrations of lead, chrome
and nickel are generally higher than the ones reviewed in studies conducted near MSW open
dumps (Table 1), suggesting that the presence of high amounts of WEEE is cause of heavy metal
pollution of water bodies and soils.”).
114. Damian Fischer et al., Health Consequences for E-Waste Workers and Bystanders—A
Comparative Cross-Sectional Study, 17 INT. J. ENV’T. RES. & PUB. HEALTH 1534, 1538 (2020)
(“The burden on the workers was clearly shown in previous research: soil samples from
Agbogbloshie showed significantly elevated levels of trace metals and PBDE (polybrominated
diphenyl ethers). In personal air samples, increased concentrations of aluminium, copper, iron,
lead, and zinc values could be detected. Cadmium and lead were significantly elevated in blood
samples of e-waste workers. Urine samples also showed elevated levels of PAH (polycyclic
aromatic hydrocarbons), cadmium, chromium, nickel, iron, antimony, lead, and various arsenic
species.”); see also Jennifer Ugwa, How toxic e-waste from high-income countries booms in
Nigerian market, INT’L CTR. FOR INVESTIGATIVE REPORTING (Nov. 10, 2021),
https://www.icirnigeria.org/how-toxic-e-waste-from-high-income-countries-booms-in-nigerianmarket/
(“Christopher,
whose works on
the
physiological
impacts
of hydrochlorofluorocarbons on the body system, say that the chemical compounds cause cancer,
liver failure, and kidney blockage in Nigeria.”).
115. Jack Caravanos et al., Exploratory Health Assessment of Chemical Exposures at EWaste Recycling and Scrapyard Facility in Ghana, 3 BLACKSMITH INST. J. OF HEALTH &
POLLUTION 11, 11 (2013) (“The results indicate that measurable adverse health outcomes are
detectable in exposed populations as opposed to unexposed. In addition, statistically significantly
elevated levels of the elements barium, manganese, selenium and zinc were present in the urine
of e-waste workers as compared to a control group. Similarly, the blood serum levels of barium,
cobalt, chromium, copper, iron, selenium and zinc were significantly elevated among those
exposed to e-waste recycling. . . . The results indicate that it is likely the Agbogbloshie e-waste
processing site/scrapyard is exposing workers to hazardous levels of chemical agents. Given the
proximity of the residential community, such exposures are likely to affect the local residents as
well. Short and long-term interventions are needed to reduce the chemical health threat to this
population.”).
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highly toxic, including carcinogens.116 Eighty percent of the children
living near Accra have dangerous levels of lead in their blood, which
diminishes mental capacity in a manner that cannot be reversed by
medicine.117 Inhabitants suffer from chronic nausea, headaches, and
chest and respiratory problems.118 Exposure to air pollution is
associated with higher mortality from respiratory diseases, such as
SARS and COVID-19.119
The cumulative damage from environmental dumping in Ghana
and the rest of Africa is a global environmental justice issue that should
be urgently addressed.

E. An Environmental Justice Issue Potentially Involving
116. JO KUPER & MARTIN HOJSIK, GREENPEACE, POISONING THE POOR: ELECTRONIC
WASTE IN GHANA 8 (2008) (“The boys take the electronic scrap apart, often just using their bare
hands and a stone. They are looking for metal parts mostly aluminium and copper, which they
remove and place in a separate pile. When they crush or burn the appliances dusts and fumes,
potentially toxic, are released into the air around them – their working area – and may enter their
lungs.”).
117. George Monbiot, From Toxic Waste to Toxic Assets, the Same People Always Get
Dumped on, THE GUARDIAN (Mar. 15, 2011) (“Much of it lands in West Africa. An investigation
by the Mail on Sunday found computers which once belonged to the [National Health Service]
being broken up and burnt by children on Ghanaian rubbish dumps. They were trying to extract
copper and aluminium by burning off the plastics, with the result that they were inhaling lead,
cadmium, dioxins, furans and brominated flame retardants. Tests in another of the world's great
fly-tips, Guiyu in China, show that 80% of the children of that city have dangerous levels of lead
in their blood.”).
118. Caravanos et al., supra note 117, at 16 (“Fifty-four (or 62.2%) of all participants did
not have knowledge of illnesses that could arise from their work. Seventeen (19.5%) participants
mentioned bodily pains, while 12 (13.8%) mentioned headaches. Other commonly mentioned
illnesses included: eye injury by 5 (5.7%); chest problems by 5 (5.7%); itching/rashes by 4 (4.6%);
cough by 4 (4.6%); and joint pains, nausea and painful urination mentioned by 1 (1.1%)
subject.”).
119. Yan Cui et al., Air pollution and case fatality of SARS in the People's Republic of China:
an ecologic study, 2 ENV’T HEALTH 1, 1 (2003) (“SARS patients from regions with high APIs [air
pollution index] were twice as likely to die from SARS compared to those from regions with low
APIs. … Partially ecologic analysis based on long-term exposure to ambient air pollution showed
the similar association.”); see also Andrea Pozzer et al. (2020) Regional and global contributions
of air pollution to risk of death from COVID-19, 116 CARDIOVASCULAR RSCH. 2247, 2247 (2020)
(“We estimate that particulate air pollution contributed ~15% (95% confidence interval 7–33%)
to COVID-19 mortality worldwide, 27% (13 – 46%) in East Asia, 19% (8–41%) in Europe, and
17% (6–39%) in North America. Globally, ~50–60% of the attributable, anthropogenic fraction
is related to fossil fuel use, up to 70–80% in Europe, West Asia, and North America.”).
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Environmental Crimes
Ghana is exploring prosecution of environmental dumping cases
which constitute crimes under Ghanaian criminal law. The ban on
second-hand refrigerators and RACs,120 and mandatory labelling and
MEPS for RACs121 and refrigerators122 make it an offense to import
banned products and new products that do not meet the MEPS. These
laws prescribe sanctions for breach ranging from fines to
imprisonment.123 Additionally, government officials are working to
amend Ghana’s 2008 Regulation banning the import of used
refrigerators and ACs to impose liability on the shipping lines that
carry banned appliances.124 Under the proposed amendment, the
carrier would pay a prohibitive fine and would take responsibility for
shipping the products back to the country of origin.125
At times, environmental dumping has the attributes of an
international organized environmental crime.126 Ghana is ready to
work with like-minded countries and organizations, including the
INTERPOL Environmental Security Unit,127 to identify solutions to
120. Regulation L I 1932.
121. Regulation L I 1815.
122. Regulation L I 1958.
123. Regulation L I 1932 (“Sec 6(1). A person who (a) contravenes regulations 1, 2 or 3, or
(b) obstructs or interferes with an inspector in the performance of the inspector's functions
commits an offence and is liable on summary conviction to a fine of not more than two hundred
and fifty penalty units or a term of imprisonment of not more than twelve months or to both. (2)
where an offence under these Regulations is committed by a body corporate, or by a member of
a partnership or a firm, each member, director or officer concerned with the management of the
firm commits an offence and is liable on summary conviction to a fine of, not more than two
hundred and fifty penalty units or a term of imprisonment of not more than twelve months or to
both.”).
124. See Stakeholder Meeting on Revised Cooling Appliances Prohibition Law, Ghana
Energy
Commission,
http://energycom.gov.gh/efficiency/stakeholder-meeting-on-revisedcooling-appliances-prohibition-law (last visited Sept. 1, 2021); see also Regulation L I 1932.
125. Id.
126. UNODC, United Nations Convention Against Transnational Organized Crime art.
3(2) (A crime is transnational if it is planned, executed, or has effects across national borders.
“[An] offence is transnational in nature if (a) It is committed in more than one State; (b) It is
committed in one State but a substantial part of its preparation, planning, direction or control
takes place in another State; (c) It is committed in one State but involves an organized criminal
group that engages in criminal activities in more than one State; or (d) It is committed in one State
but has substantial effects in another State.”).
127.
Our
Response
to
Environmental
Crime,
INTERPOL
https://www.interpol.int/en/Crimes/Environmental-crime/Our-response-to-environmental-crime
(last visited Sept. 12, 2021) (“Our Environmental Security Unit brings together member
countries, international organizations, civil society organizations and the private sector. We have
four global enforcement teams (Fisheries, Forestry, Pollution and Wildlife) which help dismantle
the criminal networks behind environmental crime by providing law enforcement agencies with
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environmental dumping activities constituting international crimes.

V.

ENVIRONMENTAL DUMPING INTERVENTIONS AND
EXAMPLES OF AUTHORITIES WITH POWER TO
INTERVENE

Ghana already implements and is strengthening many policies and
programs to block environmental dumping. While these actions are
important, more needs to be done to solve the problem.

A. Tools Deployed by Ghana to Combat Environmental
Dumping
IGSD’s legal and policy “toolkit” 128 to help stop environmental
dumping consists of 11 tools. IGSD orders this non-exhaustive list of
tools by deployability and implementation, starting with those that are
easier to deploy.129
Tool 1: Prior informed consent (PIC) (voluntary and traditional,
treaty-based);
Tool 2: Green supply chain guidelines or government-industry
accords;
Tool 3: Government procurement and buyers clubs;
Tool 4: Registration of exporters and importers or import/export
agents;
Tool 5: Product minimum performance standards;
Tool 6: Product labelling requirements;
Tool 7: Pre-shipment verification of conformity;
Tool 8: Environmental taxes and incentives;
Tool 9: Environmental dumping tariffs;
Tool 10: Prohibitions on import and local manufacture;
the tools and expertise they need to protect the environment from being exploited by criminals.”).
128. Stephen Andersen et al., Defining the Legal and Policy Framework to Stop the
Dumping of Environmentally Harmful Products, DUKE ENV’T LAW & POLICY FORUM XXIX:1–
48, 6–7, 24–35 (2018).
129. Id. at 6 (“The 11 tools recommended in this paper are presented according to the
authors’ judgement and experience concerning the relative ease of tool deployability and
implementation, starting with tools that are relatively easier to deploy.”).
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Tool 11: Multilateral agreement(s) to phase out or phase down the
production and consumption of unsustainable chemical
substances and products.
Ghana currently deploys eight of the eleven tools and plans to
work on strengthening and expanding these tools. Ghana is only
missing tools 2, 7, and 9. For Tool 1, Ghana ratified two treaties related
to PIC.130 As noted below, Ghana would benefit from also joining the
Montreal Protocol’s voluntary informal Prior Informed Consent
(iPIC) mechanism.131
Ghana also has in place hybrid government procurement and
buyers clubs (Tool 3). ECOFRIDGES is a joint project by U4E, the
governments of Ghana and Senegal, and the Economic Community of
West African State’s Centre for Renewable Energy and Energy
Efficiency.132 ECOFRIDGES will introduce into the Ghanaian market
highly energy-efficient refrigerators and air conditioners that are
available at scale in other countries.133 Additionally, the government of
Ghana implemented the Refrigerator Energy Efficiency Project to

130.
Rotterdam Convention on the Prior Informed Consent Procedure for Certain
Hazardous Chemicals and Pesticides in International Trade, Sept. 10, 1998, 2244 U.N.T.S. 337;
see Status of Ratifications: Rotterdam Convention on the Prior Informed Consent Procedure for
Certain Hazardous Chemicals and Pesticides in International Trade (Ghana Ratified on May 30,
2003); Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and
their Disposal, May. 22, 1989, 1673 U.N.T.S. 57; see U.N.T.S, Status of Registrations: Basel
Convention on the Control of Transboundary Movements of Hazardous Wastes and Their
Disposal (Ghana acceded on May 30, 2003).
131. See OZONACTION & UNEP, INFORMAL PRIOR-INFORMED CONSENT (IPIC)
MECHANISM 1 (2015), https://wedocs.unep.org/handle/20.500.11822/26721 (“The Informal PriorInformed Consent Mechanism (iPIC) was established by UNEP DTIE OzonAction to assist
Parties in better managing trade in controlled ozone depleting substances (ODS) and meet their
phase-out targets under the Montreal Protocol. The mechanism is designed to exchange
information on intended trade between trade partners in ODS, ODS containing mixtures,
products and equipment.”). As of December 2021, Ghana is preparing to register, but has not yet
registered, with the iPIC mechanism.
132. ECOFRIDGES, at 1 (“ECOFRIDGES is a joint project by UNEP’s United for
Efficiency initiative (U4E), the Governments of Ghana and Senegal, and the ECOWAS Centre
for Renewable Energy and Energy Efficiency (ECREEE). ECOFRIDGES aims to introduce
into the market highly energy-efficient products that are available at scale in other markets but
not yet in Ghana, that will target consumers who can be early adopters which in turn will benefit
all consumers in the years ahead as these newly introduced products become more familiar and
proven in the Ghanaian context. The Basel Agency for Sustainable Energy (BASE) provides
technical expertise on the market and feasibility assessment, and the development and launch of
a financial mechanism to accelerate the adoption of energy-efficient and climate-friendly cooling
products in the residential and light commercial sectors. The African Development Bank (AfDB)
is engaged as a potential financier. ECOFRIDGES is enabled via funding support by the Kigali
Cooling Efficiency Program (KCEP).”).
133. Id.
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improve the energy efficiency of refrigerators.134 This project included
a rebate program to encourage households to replace old but
functioning refrigerators with new and efficient ones.135 Over the three
years of the project, Ghana saved 400 GWh of electricity, avoided 1.1
million tonnes of carbon dioxide (CO2) emissions, and recovered 1,500
kg of CFCs.136
For Tool 4, Ghana requires that domestic-based importers file an
energy efficiency report demonstrating that the appliances meet the
MEPS for the appliances to be imported.137 As mentioned above,
Ghana has MEPS for ACs138 and refrigerators139 (Tool 5). Additionally,
134. Project: Refrigerator Energy Efficiency Project, GREEN COOLING INITIATIVE,
www.green-cooling-initiative.org/network/best-practice/project-refrigerator-energy-efficiencyproject (last visited Nov. 11, 2021) (“The project ‘Promoting of Appliance Energy Efficiency and
Transformation of the Refrigerating Appliances Market in Ghana’ aims at improving the energy
efficiency of cooling appliances marketed and used in Ghana. It is funded by the United Nations
Development Program (UNDP) Green Energy Fund (GEF) and carried out by the Ghanaian
Environmental Protection Agency. The project introduces a combination of regulatory tools such
as Minimum Energy Performance Standards and Information Labels, as well as economic tools.
Moreover, a Rebate Program encouraging households to replace old but functioning refrigerators
with new and efficient ones has been introduced. The Ghanaian Energy Commission offers
rebates of up to GH₵ 300 upon the purchase of new, Energy Efficient Labelled refrigerators. The
Rebate Program was inaugurated on a pilot basis in 2012 for Accra and Tema, and was scaled up
to cover all other regions by the end of 2013. The government of Ghana is providing GH₵ 1million
per year for the Rebate Program, and the program will terminate once the funds are exhausted.”).
135. Id.
136. Energy Efficiency Project Saves 400 Gigawatts of Electricity, GHANA ENERGY
COMMISSION,
http://www.energycom.gov.gh/efficiency/the-success-story-of-the-eerp/18announcement/28-investing-right-with-epack-for-2017 (last visited October 23, 2020).
137. GHANA ENERGY COMMISSION 2021 REPORT, at 9 (“To ensure that only energy
efficient refrigerating appliances and RACs enter the country’s refrigerating appliance market,
the Energy Commission, in 2012, begun the stringent enforcement of L.I.s 1815 and 1958 which
mandate all regulated appliances imported into the country affixed with an energy efficiency label
(energy guide). As part of the enforcement procedure, the energy efficiency test report of the
appliances should be submitted to the EC for approval before the consignment arrives. The data
in the test report are used to verify compliance with Minimum Energy Performance Standards
(MEPS) at the port of entry by the Inspectors from EC (with specific attention given to the type
of appliance, manufacturer, model number, refrigerant, climate class, annual energy
consumption, fresh and frozen food volumes, energy star rating and cooling capacity). Appliances
found to be compliant are released to the importer whilst non-compliant appliances are detained
by the EC, pending compliance with the provision of the respective L.I.s.”).
138. Regulation L I 1815 (“3(1). A non-ducted air conditioner manufactured or imported
for use in Ghana shall in accordance with Ghana Standard 362:2001 have a minimum energy
efficiency ratio of 2.8.”).
139. GHANA APPLIANCE ENERGY EFFICIENCY STANDARDS AND LABELLING
PROGRAMME, GHANA ENERGY COMMISSION (“The minimum energy efficiency standard for air
conditioners to be acceptable in Ghana is an Energy Efficiency Ratio (EER) of 2.8 watts of
cooling per watt of electricity input. This is equivalent to 9.55BTU/Watt. (The imperial unit
measure of energy efficiency used in the United States and Canada). Air Conditioners with EER
of 3.5 and above are available on the market.”).
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Ghana’s energy efficiency regulations require labelling that indicates
minimum energy performance for ACs140 and for refrigerators141 (Tool
6).
Ghana requires all exporters and importers of used electrical and
electronic equipment to pay an eco levy (Tool 8),142 and Ghana bans
importation of used ACs and refrigerators (Tool 10).143 Finally, Ghana
has ratified multiple multilateral agreements that phase out or phase
down the production and consumption of unsustainable chemical
substances and products (Tool 11). These include the Montreal
Protocol,144 The Vienna Convention for the Protection of the Ozone,145
Basel Convention on the Control of Transboundary Movements of
Hazardous Wastes and their Disposal,146 and Stockholm Convention
on Persistent Organic Pollutants.147
140. Regulation L I 1815 (“4(1). A person shall not store, offer for sale, sell, distribute,
import or otherwise dispose of a non-ducted air conditioner unless the air conditioner bears a
label that indicates the minimum performance.”).
141. Regulation L I 1958 (“4(1). A person shall not import, store, offer for sale, sell,
distribute, or otherwise dispose of an appliance unless the appliance bears a label which indicates
the minimum energy efficiency standards.”).
142. Ghana, Hazardous and Electronic Waste Control and Management Act, 2016 (ACT
917) (“20(1). A person shall not import or export or cause to be imported or exported used or
discarded electrical or electronic equipment, unless that person (a) is registered with the Agency,
(b) obtains a permit from the Agency to import or export the electrical or electronic equipment,
and (c) pays the advanced eco levy specified in the Fifth Schedule in respect of the items specified
in the Fifth Schedule. (2) A manufacturer of electrical or electronic equipment or an Importer of
new electrical or electric equipment shall pay an advance eco levy in respect of an electrical or
electronic equipment specified in the Fifth Schedule that is manufactured or imported into the
country”).
143. Regulation L I 1932 (“2. A person shall not (a) import a used air-conditioner, or (b)
offer for sale or distribute an imported used air-conditioner. Prohibition of importation and sale
of used refrigerator, refrigerator-freezer and freezer. 3. A person shall not (a) import a used
refrigerator, generator-freezer, or freezer, or (b) offer for sale or distribute an imported used
refrigerator, refrigerator-freezer or freezer.”).
144. United Nations Treaty Collection, Status of Treaties: Montreal Protocol on Substances
that
Deplete
the
Ozone
Layer,
https://treaties.un.org/Pages/ViewDetails.aspx?src=IND&mtdsg_no=XXVII-2a&chapter=27&clang=_en (last visited Dec. 7, 2021) (“Ghana Ratified on Jul. 14, 1992”).
145. See Vienna Convention for the Protection of the Ozone Layer, Mar. 22, 1985, 1513
U.N.T.S. 293; see also U.N.T.S., Status of Treaties: Vienna Convention for the Protection of the
Ozone
Layer,
https://treaties.un.org/Pages/ViewDetails.aspx?src=TREATY&mtdsg_no=XXVII2&chapter=27&clang=_en (last visited Dec. 7, 2021) (Ghana acceded on Jul. 24, 1989).
146. United Nations Treaty Collection, Status of Treaties: Basel Convention on the Control
of Transboundary Movements of Hazardous Wastes and their Disposal (“Ghana Acceded on
May 30, 2003.”).
147. See Stockholm Convention on Persistent Organic Pollutants, May 22, 2001, 2256
U.N.T.S. 119; see also U.N.T.S., Status of Treaties: Stockholm Convention on Persistent Organic
Pollutants
(“Ghana
Ratified
on
May
30,
2003”),
https://treaties.un.org/pages/ViewDetails.aspx?src=TREATY&mtdsg_no=XXVII-
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Ghana has yet to deploy Tools 2 (green supply chain guidelines or
government-industry accords), 7 (pre-shipment verification of
conformity), and 9 (environmental dumping tariffs). While
implementing these additional tools and strengthening existing tools
could help Ghana advance high energy-efficiency appliances, the
success of Ghana’s previous interventions is obvious in the steep
decrease in outdated wasteful appliances that are imported annually.

B. Other Interventions to Augment Ghana’s Fight Against
Environmental Dumping
The interventions in this section expand on the toolkit and can
strengthen Ghana’s efforts to stop environmental dumping. These
interventions call on exporting countries, global manufacturers,
Ghana, civil society organizations, and others to act. Demanding action
by exporting countries where shipments in contravention of Ghanaian
(or other) laws originate is the most urgent intervention. Action should
start here because efforts by one country acting alone are easily
undermined through cross-border trade and illegal importation. The
Ghana case study is proof of this outcome. Similarly, the authors call
on global manufacturers to act, including by increasing the quality of
their and their suppliers’ products. Not only are these interventions the
most far-reaching, they are also responsive to the environmental justice
impacts of dumping. At the same time, it is important to involve other
stakeholders, and Ghana can continue to enhance its enforcement and
seek to set more stringent MEPS.
The following interventions are recommended to further prevent
environmental dumping, including of cooling appliances:
•

Demand action by countries where companies or individuals contribute
to or directly dump obsolete and inferior new and used appliances in
Africa. Action includes classifying exports of appliances banned in the
destination country as “waste” (linked to existing exporting-country
prohibitions on such exports), and enforcement where dumping
constitutes activities violating exporting-country law (e.g., customs fraud
or recycling-law evasion). Specifically, the EU implements several

15&chapter=27.
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Enhanced Producer Responsibility (EPR) Directives,148 and should ramp
up monitoring and enforcement. For example, France is creating an EPR
scheme in response to the millions of cars each year in Europe with no
known end-of-life.149 It is more effective to stop dumping at the point(s)
of origin than at points of import.
•

Demand global manufacturers and other key representatives in their
global value chains150 stop exporting technologies that cannot be legally
sold in their country of manufacture as a consequence of failure to meet
environmental, safety, energy efficiency, quality, or other product
standards.

•

Require global manufacturers and other key representatives in their
global value chains to develop and adhere to take-back and recycling
schemes in all countries, so that there is no economic advantage of
dumping appliances in Ghana and other developing countries.

•

Demand that governments exporting to Ghana update or implement
export laws and procedures to allow for: (1) certification of exporters,
and (2) withdrawal and public blacklisting of exporters that are found to
have violated Ghanaian import law involving exports from their
country.151

•

Put in place information-disclosure tools that civil society organizations,
governments, and brand- or original equipment-manufacturers and
others can use to identify “bad actors” contributing to environmental

148. Council Directive 2008/98, art. 8, O.J. (L 312) 3 (EC) (“In order to strengthen the reuse and the prevention, recycling and other recovery of waste, Member States may take legislative
or non-legislative measures to ensure that any natural or legal person who professionally
develops, manufactures, processes, treats, sells or imports products (producer of the product) has
extended producer responsibility.”).
149. MINISTERE DE LA TRANSITION ECOLOGIQUE, THE ANTI-WASTE LAW IN THE DAILY
LIVES OF THE FRENCH PEOPLE, WHAT DOES THAT MEAN IN PRACTICE?, at 28 (Jan. 2020),
https://www.ecologie.gouv.fr/sites/default/files/en_DP%20PJL.pdf (“The European Commission
estimates that there are each year in Europe between 3.5 and 4.5 million vehicles whose end-oflife is not known. To tackle this problem, the law provides for the creation of an EPR scheme
specific to private cars, vans, two- and three-wheel motor vehicles and quadricycle. . . . The
producers will have to ensure the recovery of these vehicles throughout the country, from the 1st
of January 2022”).
150. See generally David Walters & Geoff Lancaster, Implementing Value Strategy Through
the Value Chain, 38 MGMT. DECISION 160, 160–78 (2000) (proposing more precise definitions of
a modern value chain).
151. See Stephen Andersen et al., Defining the Legal and Policy Framework to Stop the
Dumping of Environmentally Harmful Products, DUKE ENV’T LAW & POLICY FORUM XXIX:1–
48, at 28 (2018) (Tool 4: Registration of Exporters and Importers).
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dumping and take actions to stop such activity. These tools could include
a publicly searchable list of enterprises sanctioned in Ghana for
environmental dumping of cooling equipment.152 Removal from this list
of entities identified as noncompliant with anti-dumping laws could
require steps such as undergoing a particular number of government or
third-party environmental and Ghana-import compliance audits and
being “environmental dumping”-free for one or more years.153
•

Use legal mechanisms to impose or enhance fines to recover the costs of
interception and proper disposal, or return shipment of illegal shipments,
as well as punitive damages to discourage continuing illegal trade. These
legal mechanisms include:

•

Ensuring that environmental dumping activities that constitute crimes
under Ghanaian criminal law are subject to criminal prosecution, trade
sanctions, and more, as appropriate;

•

Requiring a deposit on appliances for eventual responsible recycling,
including collection and destruction of hazardous refrigerants; and

•

Taking measures to make product prohibitions clear to shippers and
carriers and to underscore the fact that customs and other authorities
stand ready to enforce the product prohibitions, including requirements
to repatriate prohibited products (i.e., requiring shipment of prohibited
products back to their ports of origin).

•

Work with responsible businesses, including property owners, to shift
purchases to new energy-efficient appliances with sustainable
refrigerants and affordable ownership costs.

152. See generally Standing Comm. of Nat’l People’s Cong., 环境保护法 [Huan jing bao hu
fa] [China’s Environmental Protection Law], art. 54, April 24, 2014 (requiring that enterprise
environmental violation information be recorded in enterprise social integrity databases, and that
the list of environmental violators be released to the public in a timely matter),
http://www.gov.cn/zhengce/2014-04/25/content_2666434.htm.
153. See, e.g., Stephen Andersen et al., Defining the Legal and Policy Framework to Stop
the Dumping of Environmentally Harmful Products, DUKE ENVIRONMENTAL LAW & POLICY
FORUM XXIX:1–48, at 6–7 (2018) (For instance, Tool 1: Prior informed consent (voluntary and
traditional, treaty-based); Tool 2: Green supply chain guidelines or government-industry accords;
Tool 7: Pre-shipment verification of conformity); see also Appendix A, the Green Supply Chain
Brand Map system put in place by the Environment and Development Institute, an NGO, based
in China, http://wwwen.ipe.org.cn/GreenSupplyChain/Main.aspx.
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•

Educate and motivate consumers and environmental activists in
developed countries to demand appliances are properly recycled, and not
exported, at end of product life.

•

Augment savings from previous regulations by taking additional
domestic action, including ensuring full compliance with the ban and
establishing a higher MEPS.

C. Using the Montreal Protocol to Address Environmental
Dumping in Ghana
The Montreal Protocol was adopted in 1987 following warnings by
scientists that CFCs deplete the stratospheric ozone that protects the
Earth against the harmful effects of ultraviolet radiation.154 All
member countries of the UN are party to the Protocol, and it is widely
acknowledged as the most successful environmental treaty.155 Parties
continuously strengthen the Montreal Protocol to phase out the
production and consumption of an expanded list of ODSs on
increasingly stringent schedules.156 The Kigali Amendment to the
154. CFCs belong to a family of factory-made gases that also includes HCFCs and HFCs
that are used for air conditioning, refrigeration, foam insulation, and other specialized sectors. In
1974, atmospheric chemists Molina and Rowland identified the potent stratospheric ozonedepleting effects of CFCs. See Mario Molina & F. S. Rowland, Stratospheric Sink for
Chlorofluoromethanes: Chlorine Atom-Catalysed Destruction of Ozone, 249 NATURE 810, 810
(1974) (“Chlorofluoromethanes are being added to the environment in steadily increasing
amounts. These compounds are chemically inert and may remain in the atmosphere for 40-150
years, and concentrations can be expected to reach 10 to 30 times present levels. Photodissociation
of the chlorofluoromethanes in the stratosphere produces significant amounts of chlorine atoms,
and leads to the destruction of atmospheric ozone.”).
155. Mario Molina et al., Reducing Abrupt Climate Change Risk Using the Montreal
Protocol and Other Regulatory Actions to Complement Cuts in CO2 Emissions, 106(49) PROC.
NAT’L. ACAD. SCI. USA 20616, 20617 (2009) (“The Montreal Protocol is widely considered the
most successful environmental treaty, phasing out almost 100 ozone-depleting chemicals by 97%
and placing the ozone layer on the path to recovery by mid-century. It also is the most successful
climate treaty to date, because chlorofluorocarbons (CFCs) and most other ozone-depleting
substances (ODSs) that it has phased out are powerful GHGs with high GWPs that contribute
12% of the radiative forcing from long-lived GHGs and 20% of net anthropogenic forcing in
2005.”); see also Stephen Anderson et al., Perspective, Narrowing feedstock exemptions under the
Montreal Protocol has multiple environmental benefits, PrOC. NAT’L ACAD. SCI. USA, Dec. 7,
2021 at 1, 5 (“As a ‘start and strengthen’ treaty, the Montreal Protocol has consistently increased
its ambition, including speeding up its ODS phase-out schedules as well as broadening its scope
to include new chemicals through five amendments (adding new controlled substances) and six
adjustments (accelerating con- trolled substance phase-out) (38).”).
156. For the complete HFC phase down schedule, see UNEP, THE KIGALI AMENDMENT
MONTREAL
PROTOCOL:
HFC
PHASE-DOWN
(2016),
TO
THE
https://wedocs.unep.org/bitstream/handle/20.500.11822/26589/HFC_Phasedown_EN.pdf?sequen
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Montreal Protocol, adopted in 2016, requires Parties to phase down
HFCs, beginning in 2019 for developed countries, and for most
developing countries five years later.157 Ghana ratified the Montreal
Protocol in 1989, and the Kigali Amendment in 2019.158
Ghana, on behalf of Africa, submitted a Conference Room Paper
(CRP or draft decision) on environmentally harmful product dumping
to the Ozone Secretariat for virtual discussion at the Combined 12th
Conference of the Parties to the Vienna Convention and 33rd Meeting
of the Parties to the Montreal Protocol in October 2021.159 The CRP
asks the Parties to support specific actions to stop the harmful dumping
of new and used, inefficient refrigeration and air conditioning
appliances using obsolete ODS and HFC refrigerants.160 The Parties
discussed the CRP at the October 2021 virtual meeting but delayed
action until 2022 when it is anticipated that an in-person meeting will
facilitate negotiation of details.161
The Ghanaian Times featured the CRP by Ghana (on behalf of
Africa) in its article “Ghana Spearheads an African Proposal to the
Montreal Protocol to Stop Appliance Dumping.”162 The article
underscores African countries' concerns with the issue of
environmental dumping and support for solutions, including specific
quotes from African government officials:163

ce=1&isAllowed=y.
157. See id.
158. All Ratifications, UNEP, https://ozone.unep.org/all-ratifications (last accessed Oct. 28,
2020).
159. UNEP, Draft decisions for consideration by the Conference of the Parties to the
Vienna Convention at its twelfth meeting (part II) and the Thirty-Third Meeting of the Parties to
the Montreal Protocol (UNEP/OxL.Conv.12(II)/3/Add.1), Annex, Updated submission by:
Ghana
on
behalf
of
African
states
parties
to
the
Montreal
Protocol,
https://ozone.unep.org/system/files/documents/COP-12-II-3-Add-1_MOP-33-3-Add-1E.pdf (last
accessed Oct. 7, 2021).
160. Id.
161.
Highlights and images of main proceedings for 26 October 2021, EARTH
NEGOTIATIONS BULLETIN, https://enb.iisd.org/Montreal-Protocol-Ozone-MOP33-ViennaConvention-COP12-26Oct2021 (“The first was a targeted decision on harmful dumping of
inefficient refrigerant and air conditioning appliances using obsolete refrigerants, submitted by
Ghana, for the African Group. Although the draft decision was well received, many said the
complex nature of the issues raised in the proposal need “robust” discussion and exchange.
Delegations thus opted to postpone further deliberation on this proposal to their next face-toface meeting.”).
162. Henry K. Kokofu, Ghana Spearheads an African Proposal to the Montreal Protocol
to
Stop
Appliance
Dumping,
GHANAIAN
TIMES
(23
September
2021),
https://allafrica.com/stories/202109230821.html.
163. Id.
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Preventing the dumping of inefficient RAC equipment into Africa
will assist the continent to contribute to the goals of the Kigali Amendment
and promote the use of EE equipment. (Engr. Idris A.I, Asst Director,
Nigeria National Ozone Officer, Federal Ministry of Environment.)
Many thanks for this initiative, which is great, and may help our
continent and I hope, we may find a way, to protect our market. (Samuel
Paré, Burkina Faso National Ozone Unit Coordinator, Ministry of
Environment, Green Economy and Climate Change.)
The National Ozone Unit in Libya asserts you its full support... We
are very keen to protect our environment from dumping with the mutual
equipment that damage our natural environment. (Dr. Khalifa Elawej,
Director, Libya National Ozone Unit, Environment General Authority)
Our African Market should really be protected from dumping of
obsolete technologies. (M. Kirui, Kenya National Ozone Unit
Coordinator, Ministry of Environment, Natural Resources and Regional
Development Authorities.)
[This allows us] to settle a process in order to curb the scourge of
importing obsolete equipment and old discarded equipment. (Vidémé
Amèh Djossou, Togo National Ozone Coordinator, Ministry of
Environment and Forest Resources.)

Because of the ozone-depleting refrigerants used in cooling
appliances, opportunities exist for Ghana to use the Montreal Protocol
to address environmental dumping of these appliances. These
opportunities include:
•

Participating in the OzonAction iPIC mechanism.164 OzonAction, as part
of the UNEP’s Law Division, administers the iPIC mechanism platform.
Using this platform,165 countries can communicate securely and with

164. UNEP, INFORMAL PRIOR-INFORMED CONSENT (IPIC): SUPPORTING COMPLIANCE
THROUGH PREVENTION OF ILLEGAL AND UNWANTED TRADE IN OZONE DEPLETING
SUBSTANCES, at 3 (2014) (“iPIC is a voluntary and informal mechanism of information exchange
on intended trade between countries in ODS, ODS-containing mixtures, products and equipment.
The countries participating in iPIC share details of eligible importers and exporters with other
iPIC members through a secure online platform and the designated iPIC focal points.”).
165.
Informal
Prior
Informed
Consent
(iPIC)
Online,
OZONACTION,
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confidentiality, and ascertain shipments with their trading partners
before any consignments of ODS and HFC or related mixtures, products
and equipment are shipped into their territories in order to avoid illicit
or unwanted shipments.166
•

Supporting the Montreal Protocol Technology and Economic
Assessment Panel (TEAP)’s167 investigation into why it is profitable to
dump appliances that have unaffordable life-cycle ownership costs in
Article 5 (A5) Parties. This investigation will inform Parties’ policy
developments to address environmentally harmful dumping. TEAP
supports Parties with technical and financial information in order to
reach decisions to ensure the Montreal Protocol achieves its mandates.168

•

Requesting that OzonAction engage and strengthen its involvement in
the UNEP’s Green Customs Initiative to discourage dumping of ODS
and HFC equipment. The Green Customs Initiative develops tools and
training for customs officers and border control officers to monitor and
facilitate legal trade, and to detect and prevent illegal trade in the
commodities covered by trade-related Multilateral Environmental
Agreements such as the Montreal Protocol.169

https://www.ozonaction.org/ipic/login (last visited Oct. 26, 2020).
166.
UNEP,
THE
NEW
IPIC
PLATFORM
(Feb.
1,
2020),
https://wedocs.unep.org/bitstream/handle/20.500.11822/31484/8127NewIPICflyer.pdf?sequence=
1&isAllowed=y (“It enables countries to share details of eligible importers and exporters with
other member countries through a secure online platform. Designated iPIC focal points can also
carry out simple consultations with their trading partner countries prior to intended shipments of
ODS.”).
167. UNEP, Montreal Protocol, Decision XXIV/8: Terms of Reference, Code of Conduct
and Disclosure and Conflict of Interest Guidelines for the Technology and Economic Assessment
Panel and its Technical Options Committees and Temporary Subsidiary Bodies,
https://ozone.unep.org/treaties/montreal-protocol/meetings/twenty-fourth-meetingparties/decisions/decision-xxiv8-terms-reference-code-conduct-and-disclosure-and-conflictinterest-guidelines?q=treaties/montreal-protocol/meetings/twenty-fourth-meetingparties/decisions/decision-xxiv8-terms, (“The tasks undertaken by the Technology and Economic
Assessment Panel (TEAP) are those specified in Article 6 of the Montreal Protocol in addition
to those requested from time to time at Meetings of the Parties. TEAP analyzes and presents
technical information and recommendations when specifically requested. It does not evaluate
policy issues and does not recommend policy. TEAP presents technical and economic information
relevant to policy. Furthermore, TEAP does not judge the merit or success of national plans,
strategies, or regulations.”).
168. Id. (“TEAP presents technical and economic information relevant to policy.
Furthermore, TEAP does not judge the merit or success of national plans, strategies, or
regulations.”).
169. Who We Are, THE GREEN CUSTOMS INITIATIVE, https://www.greencustoms.org/whowe-are (last visited Oct. 26, 2020) (“The Green Customs Initiative, launched in 2004, is a
partnership of international entities cooperating to prevent the illegal trade in environmentally-
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D. Working with other organizations and Governments with the
Power to Intervene in Environmental Dumping in Ghana
The following are further examples of organizations and
governments with the power to intervene in environmental dumping of
new and used cooling appliances and to reduce environmental
dumping affecting Ghana, or to significantly augment Ghana’s capacity
to combat environmental dumping.
i.

Refrigeration and AC Manufacturers Associations

Refrigeration and AC manufacturing associations have a shared
interest in avoiding unfair competition from inefficient used equipment
and demanding an end to counterfeit and mislabeled equipment. Many
associations laudably express commitments to champion
environmental sustainability in their operations, including sales,
service, and end-of-life product management. Associations can extend
those commitments to cover and expressly combat environmental
dumping.170 Similarly, many cooling-sector companies, including those
sensitive commodities and substances and to facilitate their legal trade. Its objective is to enhance
the capacity of customs and other relevant border control officers to monitor and facilitate the
legal trade and to detect and prevent illegal trade in environmentally sensitive commodities
covered by relevant trade related Multilateral Environmental Agreements (MEAs) and
international conventions.”).
170.
See,
e.g.,
Our
Group
Philosophy,
DAIKIN,
https://www.daikin.com/corporate/overview/philosophy/ (last visited Dec. 2, 2021) (“Principle 6:
Be a Company that Leads in Applying Environmentally Friendly Practices: As we continue
developing our business operations in various fields, it is our mission to proactively develop
initiatives to respond to environmental issues. Incorporating environmental initiatives throughout
our management must be a priority for us. In all aspects of our business operations, including
product development, manufacturing, and sales, we need to formulate initiatives that sustain and
improve the environment. Meanwhile, we need to promote the development of new products and
the innovation of technologies that will lead to a more environmentally healthy world. Under the
precept ‘environmental response is an important management resource,’ we must integrate
environmental initiatives into our corporate management since they can lead to business
expansion, improved business performance, and further enhancement of our credibility with
outside parties. We intend to continue being a leading company in the practice of ‘environmental
management,’ thus contributing to a healthier global environment as a good citizen of the
earth.”); see also AHRI On the Issues, AIR-CONDITIONING, HEATING, & REFRIGERATION
INSTITUTE (AHRI), https://ahrinet.org/policy/ahri-on-the-issues (last visited Nov. 5, 2020)
(“Promote the Responsible, Safe Use and Handling of all Refrigerants: To avoid refrigerant
emissions, the containment of refrigerant is critical during equipment service maintenance and
disposal. Leak detection is an important component of refrigerant management. For most
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that sell appliances in Africa, have corporate sustainability
commitments that include commitments to proper disposal and
recycling, but do not mention or condemn environmental dumping.171
These groups, original equipment manufacturers, and government
bodies, can influence other key groups including members involved in
shipping “factory seconds” or used or obsolete appliances to Ghana
and elsewhere, such as recycling industry associations. For example,
leading manufacturers engaged in the African market have helped
build local capacity of technicians in the refrigeration sector on
technical issues like how to handle appliances using natural refrigerants
such as R-290 (propane).172
ii.

The EU, China, and Countries Outside of Africa

refrigerants, venting is prohibited, and they must be recovered, recycled or reclaimed, properly
disposed of, or destroyed. Finally, flammable lower GWP refrigerants present additional safety
concerns for technicians during installation and servicing. Industry-led examples of global training
and education efforts include the Global Refrigerant Management Initiative (GRMI) and the
Refrigerant Driver’s License (RDL) program, jointly being developed by AHRI and the United
Nations Environment Programme (UNEP). AHRI recognizes that the training needs for
developed and developing countries may differ and should be addressed in training and education
programs.”); China Household Electrical Appliances Association, Overview of CHEAA (Jun. 19,
2016), https://en.cheaa.org/contents/461/5243.html (In list of “Main Responsibilities,” “Promote
energy saving, emission reduction, green design, recycle and reuse of waste home appliances.”).
171.
See, e.g., JOHNSON CONTROLS, HUMAN RIGHTS & SUSTAINABILITY POLICY,
https://www.johnsoncontrols.com/-/media/jci/suppliers/mediafolder/corporateresponsibility/batteries/sustainability/conflict-minerals/human-rightspolicy102017.pdfla=en&hash=2AE227EA176EB6B9B2567D4EE93DF48B81D44124
(last
visited Nov. 5, 2020) (“Minimizes adverse effects of our operations on the community and
environment, while safeguarding the health and safety of the public. Acquires, maintains, and
complies with the appropriate environmental permits, registrations, and law. Implements
programs to conserve water and energy and reduce waste. Identifies and manages potentially
hazardous materials used in our operations to ensure safe handling, movement, storage, recycling
or reuse, and disposal of such materials. Monitors, treats, and controls air emissions, wastewater,
and waste as required prior to discharge or disposal.”); EVALHALCOR, SUSTAINABILITY POLICY,
https://www.elvalhalcor.com/userfiles/225d38ab-9b23-4522-9e62-a6a900aac8b2/ElvalHalcorSUSTAINABILITY-POLICY-REVISED-EN-FINAL-2017-new.pdf (last visited Nov. 5, 2020)
(“The Company follows the principles of Circular Economy ensuring the optimal management of
natural resources, the promotion of metal recycling and the utilization of secondary materials as
well as giving priority to waste management based on the degree of the “circularity” of the
treatment method.”).
172.
The Dumping Menace, GREEN COOLING INITIATIVE (Oct. 16, 2020)
https://www.green-cooling-initiative.org/news-media/news/news-detail/2020/10/16/the-dumpingmenace, (“Following the handing-over of 380 R290 ACs for demonstration purposes in Accra in
September 2019, a training was conducted in collaboration with Midea, a world leading AC
manufacturer from China, and the Ozone and Climate Change Unit of Ghana’s Environmental
Protection Agency (EPA). Two experts from Midea and an expert from GIZ introduced 15 local
technicians to the specificities when working with the natural refrigerant propane.”).
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A growing number of governments and regional organizations
outside of Africa are aware of and can take steps to address
environmental dumping. In particular, the EU could extend existing
EU proposals, such as the proposed Carbon-Border Adjustment
Mechanism (CBAM), to combat environmental dumping.173 As part of
the “European Green Deal,” the EU proposed the CBAM for selected
sectors with the aim “to reduce the risk of carbon leakage.”174 The
CBAM is intended to prevent transfer of production from the EU to
other countries with lower ambition for emission reduction, and to
prevent replacement of EU products with more carbon-intensive
imports.175 The CBAM would be a way to guarantee that the product
price of EU imports reflects more accurately their carbon content. The
CBAM could be reciprocal to prevent enterprises in the EU from
exporting new and used appliances with high life cycle carbon
footprints as a result of any combination of short useful life, low energy
efficiency, high-GWP refrigerants, or energy use for responsible and
safe recycling or disposal at the end of product life of the constituent
materials and chemicals.
Moreover, the EU could enhance monitoring and enforcement of
waste management regulations and EPR directives to identify and
close loopholes that allow for waste destined for recycling to be
diverted to Africa. For instance, the EU should consider banning the
export of used cooling appliances, even if they do not qualify as waste
but are older than a certain age and are known to have high energy
consumption or hazardous material.

173.
EU Green Deal (Carbon Border Adjustment Mechanism), EUR. COMM’N,
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12228-EU-Green-Dealcarbon-border-adjustment-mechanism-_en (last visited Nov. 11, 2020) (“A Carbon Border
Adjustment Mechanism (CBAM) would ensure that the price of imports reflects more accurately
their carbon content. This measure will be designed to comply with World Trade Organization
rules and other international obligations of the EU. This measure would be an alternative to the
current free allocation of allowances or compensation for the increase in electricity costs that
address the risk of carbon leakage, because of carbon pricing in the EU’s Emissions Trading
System (ETS).”); see also U.K. DEP’T FOR FOOD ENV’T AND RURAL AFF., OUR WASTE, OUR
RESOURCES: A STRATEGY FOR ENGLAND, at 8 (2018) (“We want to promote UK-based
recycling and export less waste to be processed abroad.”).
174. Eur. Comm’n, Carbon Border Adjustment Mechanism: Inception Impact Assessment,
at 1, https://www.euractiv.com/wp-content/uploads/sites/2/2020/07/CBAM.pdf (last visited Nov.
11, 2020).
175. Id. (“As long as many international partners do not share the same climate ambition
as the EU, there is a risk of carbon leakage. Carbon leakage occurs when production is transferred
from the EU to other countries with lower ambition for emission reduction, or when EU products
are replaced by more carbon-intensive imports. If this risk materialises, there will be no reduction
in global emissions, and this will frustrate the efforts of the EU and its industries to meet the
global climate objectives of the Paris Agreement.”).
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Additionally, Ghana can consider stepping up its collaboration
and cooperation with China to take advantage of Chinese government
policies that can be deployed or expanded to help curtail
environmental dumping. These policies include China’s Same-Line,
Same Standard, and Same Quality policy, where exporting companies
manufacture products both for the export-market and domestic sales
on the same production line to ensure a higher standard of quality.176
The policies also include the Belt and Road Initiative (BRI) Green
Cooling initiative177 launched in 2019. China’s BRI Green Cooling
Initiative involves a call to countries, industries and international
organizations to collaborate with BRI countries on policy matters and
technology, including the improvement of energy efficiency for the
sustained development of the cooling industry.178 Further, Ghana and
China can consider how environmental dumping activities are inimical
to China’s Made in China 2025 initiative, which involves a plan to
transition Chinese manufacturing towards innovation, quality over
quantity, and green development.179 Additionally, Ghana and China
can discuss how stopping environmental dumping is consistent with
China’s September 2021 policy statement that China will “strictly
manage the export of high energy-consuming and high-emission
products.”180

176. Xiaopu Sun et al., An Opportunity That Should Not Be Missed: Applying Chinese
Policy That Promotes Efficient Air Conditioning to Countries That Need It, XXI(2) SUSTAINABLE
DEV. L. & POL’Y BRIEF 2 (2021); see also China’s Policy Opportunity to Avoid Dumping of
Obsolete Cooling Equipment and Support Development and Climate Goals, IGSD (Nov. 9, 2021),
https://www.igsd.org/chinas-policy-opportunity-to-avoid-dumping-of-obsolete-coolingequipment-and-support-development-and-climate-goals/.
177. China Nat’l Dev. & Reform Comm’n & U.N. Industrial Dev. Org.，U.N. Econ. &
Social Comm’n for Asia and the Pacific, and Energy Found. China, BELT AND ROAD GREEN
COOLING
INITIATIVE
[“一带一路“绿色高效制冷行动倡议]
(Apr.
26,
2019),
https://www.ndrc.gov.cn/fzggw/jgsj/hzs/sjdt/201904/W020190910582061655527.pdf.
178. Id.
179. Made in China 2025 [中国制造2025] (China State Council, May 8, 2015).
180. Working Guidance for Carbon Dioxide Peaking and Carbon Neutrality in Full and
Faithful Implementation of the New Development Philosophy [关于完整准确全面贯彻新发展理
念做好碳达峰碳中和工作的意见] (Issued by the Central Committee of the Chinese Communist
Party and the State Council, Sept. 22, 2021); see also IGSD, Briefing: China Details Plans for
Achieving Carbon Peaking and Carbon-Neutrality Goals (October 25, 2021),
https://www.igsd.org/briefing-china-details-plans-for-achieving-carbon-peaking-and-carbonneutrality-goals/ (“[T]he Guidance touches on China’s export policies, indicating that China will
strictly manage the export of high energy-consuming and high-emission products. The Belt and
Road Initiative (BRI) remains the focus for China’s diplomatic policies including promoting the
green development of the BRI and strengthening collaboration with BRI countries on, among
other things, green technology, green equipment, green services, and green-infrastructure
construction.”).
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Other

African

Despite the obvious need for more countries to actively oppose
environmental dumping, it is encouraging that African countries are
beginning to address this menace. For instance, in 2019 Rwanda
enacted stringent MEPS and labelling requirements for cooling
appliances that are set to come into force in 2021.181 Consumer
awareness campaigns and a long-standing standards and labelling
program helped South Africa restrict importation of electronics with
high energy efficiency standards.182 Despite ongoing enforcement
challenges, Nigeria banned importation of some obsolete cooling
appliances as well.183 These countries and other champions can work
together and exert their influence on the regional level in order for
environmental dumping to receive broader continental awareness and
attention.
Inter-governmental forums like the African Ministerial
Conference on the Environment (AMCEN), where African
environment ministers converge to discuss matters affecting the
continent’s environment, are key in driving necessary environmental
dumping policy discourse and change. During the 17th Regular
AMCEN session, the ministers demonstrated a growing continentwide awareness and consensus on the impact of environmental
dumping. The continent’s environment ministers adopted a Decision

181. RWANDA MINISTRY OF ENV’T, NATIONAL COOLING STRATEGY: MINIMUM ENERGY
PERFORMANCE
STANDARDS
FOR
COOLING,
at
15–16
(2019),
https://www.rema.gov.rw/fileadmin/templates/Documents/National_Cooling_System_book__Print__1_.pdf. (Minimum Requirements for [Rwanda Seasonal Energy Efficiency Ratio]
Capacity Compressor, Fixed Variable Rated Cooling Capacity ≤ 4.5 kW Fixed Compressor 3.80,
Variable Compressor 4.60; 4.5 kW < Rated Cooling Capacity ≤ 9.5 kW Fixed Compressor 3.50,
Variable Compressor 4.30; 9.5 kW < Rated Cooling Capacity ≤ 16.0 kW Fixed Compressor 3.20,
Variable Compressor 3.90. Minimum Requirements for [Rwanda Seasonal Energy Efficiency
Ratio] of Self-Contained Air Conditioners, Rated Cooling Capacity ≤ 16.0 kW Fixed Compressor
3.50, Variable Compressor 4.00.).
182. See Regulations and Standards, Appliance Standards and Labelling Regulations, SOUTH
AFRICA DEP’T OF MIN. AND ENERGY, https://www.savingenergy.org.za/asl/regulations-andstandards/ (last visited Dec. 2, 2021).
183 Nigeria Nat’l Env’t Standards and Regul. Enf’t Agency, S. I. No 23 National Environmental
(Electrical/Electronic Sector) Regulations, 2011, Reg 34(2) (2011) (“End-of-life, unusable or
unserviceable EEE are prohibited from being imported into Nigeria”); see also FG bans
importation of
25 items
(FULL LIST), News Express (Jan.
6, 2017),
https://www.newsexpressngr.com/news/32929-FG-bans-importation-of-25-itemsFULLLIST?pr=35461&lang=en (“22. Used compressors H.S. Code 8414.30.90.00, Used Air
Conditioners H.S. Codes 8415.10.10.00 – 8415.90.90.00 and used Fridges/Freezers H.S. Code
8418.10.10.00 – 8418.69.00.00”).
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urging parties to the Montreal Protocol to enact an action plan to
prevent market penetration of obsolete equipment in Africa and to
facilitate access to energy-efficient and secure technologies.184 A
second Decision at the same session emphasized the benefits to the
environment and to mitigating climate change of reducing short-lived
climate pollutants (which include fluorinated-gases used in
refrigeration and AC systems).185 Coordination and outreach involving
such bodies is a critical step in raising awareness and stemming
environmental dumping, as well as harmonizing use of effective policy
tools to stop environmental dumping.
The African Union developed and is working to finalize a draft
strategy on climate change, which embodies and specifies the overall
expectation in confronting climate change challenges.186 The draft
strategy notes that trade has a role in mitigation of climate change
through dissemination of low carbon technologies.187 Goal 22 is to
promote climate-friendly international trade, and Action 1 is to
develop appropriate financial mechanisms to promote trade in climatefriendly goods and technologies.188 The African Union, through this
strategy and other initiatives, can also be useful in addressing
184. AMCEN, Decisions adopted by the African Ministerial Conference on the Environment
at its Seventeenth Session: Decision 17/9, at 9 (Dec. 15, 2019) (“Montreal Protocol and the Kigali
Amendment thereto (43.) To urge parties to the Montreal Protocol on Substances that Deplete
the Ozone Layer to adopt an action plan preventing the market penetration of obsolete
equipment in Africa while facilitating access to secure and energy-efficient technologies on the
continent; (44.) To also urge African States that have not yet done so to ratify and implement the
Kigali Amendment to the Montreal Protocol as soon as possible.”).
185. Id. at 17 (Dec. 15, 2019) (“To emphasize the benefits of improving air quality, including
through managing and, as nationally appropriate, reducing short-lived climate pollutants in the
environment, agriculture, health and forest conservation sectors, while responding to the
aspirations of Agenda 2063 of the African Union and the Sustainable Development Goals, noting
the need for an assessment of the linkage between policies to address air pollution and policies to
address climate change”).
186. AFR. UNION (AU) DRAFT AFRICAN UNION STRATEGY ON CLIMATE CHANGE, at 2
(May
2014),
https://www.ucis.pitt.edu/africa/sites/default/files/Downloads/PDFs/AU%20Strategy%20on%20
Climate%20Change.pdf (“Africa’s climate policy refers to an overarching directive that seeks to
enhance the adaptive capacities and resilience of Member States and [Regional Economic
Communities] with a view to minimizing their vulnerability, pursue a low carbon growth
path dictated by principles of the Green Economy, sustainable development, and poverty
reduction; and orient governance, knowledge systems, planning, and national
regional/international structures to treat climate change as a development imperative.”).
187. Id. at 45 (“Trade can help African countries with adaptation, through generating
export earnings and accessing technologies. Trade also has a role in mitigation of climate change
through disseminating low carbon technologies.”).
188. Id. (“Goal 22: Promote climate-friendly international trade. Action 1: Develop
appropriate financial mechanisms to promote trade in climate-friendly goods and technologies.”).
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environmental dumping.189
iv. International Organizations
Ghana and other African nations can also collaborate with
international investigatory organizations to intervene in and help
address environmental dumping activities that constitute violations of
national law and that undermine the governments’ environmental
treaty obligations. These organizations include the International
Criminal Police Organization (INTERPOL). Units within
INTERPOL like the INTERPOL Environmental Security Unit and
INTERPOL National Central Bureau, which have a domestic presence
in member countries, could prove useful in providing a network for
collaboration. Partnership areas could include investigations, training,
surveillance, environmental crime-prevention resources, and possible
case development where environmental dumping activities constitute
serious crimes in Ghana or other countries seeking assistance with
stopping environmental dumping. As early as 2009, INTERPOL
warned of increased dumping in the form of growing illegal exports as
well as trade in e-waste, and recommended that such illicit trade ought
to be addressed at source.190 In June 2017, INTERPOL carried out
“Operation 30 Days of Action” which targeted illegal shipments of all
types of waste, including near end-of-life products or non-functioning
electronics often concealed as used electronic equipment.191 The
189.
AU, Guidelines for Minimum Energy Performance Standards (MEPS): Energy
Labeling
and
Eco
Design
at
the
Continental
Level
(Apr.
2019),
https://au.int/sites/default/files/documents/36442-doc-ie24287_e_originalguidelines_for_meps_energy_labelling_and_eco-design_at_the_continental_level.docx
(The
African Union Commission has also developed "Guidelines for Minimum Energy Performance
Standards (MEPS), Energy Efficiency, Energy Labeling and Eco-Design at the Continental
Level." The overall objective of the guidelines is to facilitate the reduction of the final energy
demand in Africa by introducing MEPS and energy efficiency labels systems for the region's retail
market products, with an initial focus on four electrical appliances - lighting, refrigerators, air
conditioners and fans).
190. INTERPOL, ELECTRONIC WASTE AND ORGANISED CRIME, ASSESSING THE LINKS
PHASE II REPORT FOR THE INTERPOL POLLUTION CRIME WORKING GROUP, at 16 (May 2009),
https://www.interpol.int/en/content/download/5174/file/Electronic%20Waste%20and%20Organ
ized%20Crime%20-%20Assessing%20the%20Links.pdf (“In recent years, there has been a
significant increase in international transboundary transactions in used electrical and electronic
equipment for the removal of usable parts, refurbishment and reuse, and for the recovery of raw
materials. Much of this equipment is destined for developing countries and countries with
economies in transition, where the authorities are then confronted with the challenge of managing
the recovery, recycling or disposal of the equipment properly.”).
191.
INTERPOL, OPERATION 30 DAYS OF ACTION,
at
1
(2017),
https://www.interpol.int/content/download/5168/file/Operation%2030%20Days%20of%20Actio
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operation revealed that 68% of crimes concerning intercontinental
shipments were from Europe to Africa and 47% of the waste
trafficking detected involved electronic waste.192
Furthermore, environmental dumping can involve local and
transboundary organized crime. Groups of persons from the source
and destination may work in concert, for financial or other material
benefit, in order to defeat the law that prohibits importation of secondhand refrigerators and air conditioners in Ghana.193 The United
Nations Office on Drugs and Crime (UNODC) was formed to assist
countries to prevent crime, improve criminal justice, and better
address, coordinate and comprehensively respond to crime.194
Expertise and resources at the disposal of UNODC could assist Ghana
and the West Africa region at large to fight dumping of inefficient
cooling appliances by organized crime groups. Additionally, regional
financial institutions, such as the Asian Development Bank (ADB) and
its partner organizations under the ADB’s Developing Environmental
and Climate Law Champions technical assistance program, can be rich
sources of case studies and experience that can inform actions to stop
criminal environmental dumping.195
n%20Final%20Report.pdf (“The operation targeted illegal landfill activities and illegal
shipments of all types of waste, including electronic, industrial, construction, household and
chemical waste. Police, customs, border and environmental agencies from 43 countries from every
region of the world participated in the Operation, making it an unprecedented global effort
against waste crime.”).
192. Id. at 2 (“In particular, 68% of all criminal cases involving interregional shipments
consisted of exports from Europe to Africa, mostly e-waste falsely declared as used goods
exported to West Africa. Further, most interregional trafficking routes detected were on maritime
routes (63%) from developed to developing countries. Waste trafficking involved mainly
electronical waste (47%) and waste related to the car industry (33%) especially tyre waste (21%),
which was found to be often used as concealment material for other hazardous waste.”).
193. See UNODC, TRANSNATIONAL ORGANIZED CRIME IN EAST ASIA AND THE PACIFIC:
A THREAT ASSESSMENT, at 103 (April 2013), https://css.unodc.org/documents/data-andanalysis/Studies/TOCTA_EAP_web.pdf (“In reality, the e-waste is often diverted onto the black
market due to a lack of sufficient auditing and oversight, the motivations are numerous: first,
avoid the cost of legitimate recycling, and, second, receive payments for the scrap equipment.
Further, the trade of used electronic and electrical equipment can be driven by the re-use value
of products and waste exported to developing countries.”); see generally INTERPOL, supra note
192, at 30–35.
194. UNODC Mandate, UNODC, https://www.unodc.org/southernafrica/en/sa/about.html
(last visited Dec. 2, 2021) (“The United Nations Office on Drugs and Crime (UNODC) is a global
leader in the fight against illicit drugs, transnational organized crime, terrorism and corruption. .
. . It was established by the Secretary-General of the United Nations to enable the Organization
to focus and enhance its capacity to address the interrelated issues of drug control, crime and
international terrorism in all its forms.”).
195. See Asian Dev. Bank, Asian Res. Inst. for Env’t L. (ARIEL), Asian Env’t Compliance
and Enf’t Network (AECEN), and UNEP, E-Learning and Webinars, Case Study on Waste
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The rapid technological advances that result in higher turnover of
electronic appliances as consumers switch to newer gadgets, and the
growing challenge of e-waste dumping where e-waste is concealed in
second-hand and near end-of life appliances,196 further complicate the
fight against environmental dumping. This adds to the urgency of a
concerted international effort to stop such dumping. The effort can
only succeed with the help of international bodies tasked with
combatting crimes of this nature.

VI.

KEY TAKEAWAYS

All available domestic, regional, and global tools can be employed
in the fight against dumping. It is time Africa paid attention to its trade
policy and prevailed upon source countries to stop environmental
dumping. Key takeaways from the Ghana case study for governments
and stakeholders to tackle environmental dumping include:
1. Environmental dumping is an enormous environmental injustice
that stifles economic development, harms public health, degrades
the environment, and keeps the world from making necessary
progress on climate change mitigation.
2. Ghana’s success shows that progress can be made at the countrylevel by enacting bans on used appliances and setting high MEPS.
Strong enforcement regimes and targeted prosecution will add to
this progress.
3. If Ghana, with all the regulations and the resources committed to
fighting the dumping menace, is yet to record a year of zero
dumping, and the dumping nations remain adamant, the situation
could be very precarious in countries without MEPS and robust
Crime – Prosecuting the Export of UK Solid Waste to Other Countries (Nov. 11, 2021),
https://www.teachenvirolaw.asia/event/webinar-case-study-waste-crime-prosecuting-export-uksolid-waste-other-countries.
196. Muhammed Khurrum S. Butta et al., Electronic Waste: A Growing Concern in Today's
Environment, 2011 ECON. RSCH. INT’L 1, 2 (2011) (citations omitted) (“Commonly, the term
’bridging the digital divide‘ is used when old [waste electrical and electronic equipment] are
exported to developing countries. They are often labelled as ’second-hand goods‘ since export of
reusable goods is allowed. However, EU Commission estimates that anywhere between 25–75
percent of second-hand goods exported to Africa are broken and cannot be reused. On the other
hand, most [waste electrical and electronic equipment] that do work on arrival only have a short
second life and/or are damaged during transportation.”).

Agyarko et al. final macro (Do Not Delete)

Fall 2021]

STOPPING ENVIRONMENTAL DUMPING IN GHANA

3/24/2022 1:51 PM

101

enforcement capacity. In the absence of a collective effort,
individual efforts by countries will yield less because of crossborder trade that makes it easy for these obsolete appliances to
infiltrate from other jurisdictions.
4. Export countries and manufacturers can take responsibility for
this environmental injustice. The international community can
come together with African governments and regional
organizations to fight environmental dumping. Countries
responsible for dumping can be engaged, named and shamed, or
praised where they acquiesce.
5. As all nations seek to recover from the pandemic and economic
slowdown, governments, international bodies, and financial
institutions can consider how recovery investments and financial
mechanisms can best support governments seeking to “build back
better.” This includes respecting existing laws, treaties, and duties
that enable rather than thwart the transition to “more equal,
inclusive and sustainable economies and societies that are more
resilient in the face of pandemics, climate change, and the many
other global challenges we face.”197

197. António Guterres, Opening Remarks at Virtual Press Encounter to Launch the Report
on the Socio-Economic Impacts of COVID-19, U.N. SEC’Y GEN., (Mar. 31, 2020),
https://www.un.org/sg/en/content/sg/speeches/2020-03-31/remarks-launch-of-report-the-socioeconomic-impacts-of-covid-19.
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LIST OF ACRONYMS
A5
Article 5 (of the Montreal Protocol)
AC (or ACs) Air Conditioner(s)/Air Conditioning
AfDB
African Development Bank
AHRI
Air-Conditioning, Heating, and Refrigeration
Institute
AMCEN
African Ministerial Conference on the
Environment
API
Air Pollution Index
AU
African Union
BAN
Basel Action Network
BASE
Basel Agency for Sustainable Energy
BRI
Belt and Road Initiative (China)
CBAM
Carbon Border Adjustment Mechanism
CFC
Chlorofluorocarbon
CFL
Compact Fluorescent Lamps
CHEAA
China Household Electrical Appliances
Association
CO2
Carbon Dioxide
COVID-19
Coronavirus disease 2019
CRP
Conference room paper
CRT
Cathode-Ray Tube
CSIR
Council for Scientific and Industrial Research
€
Euro
ECOWAS
Economic Community of West African States
ECREEE
ECOWAS Centre for Renewable Energy and
Energy Efficiency
EEE
Electrical and Electronic Equipment
EER
Energy Efficiency Ratio
EPR
Enhanced Producer Responsibility
ETS
European Trading Scheme
EU
European Union
GCI
Green Cooling Initiative
GDP
Gross Domestic Product
GEF
Green Energy Fund
GHG
Greenhouse Gas
GWh
Gigawatt Hours
GWP
Global Warming Potential
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Hydrochlorofluorocarbon
Hydrofluorocarbon
Hydrochlorofluorocarbon Phase-Out
Management Plan
IEA
International Energy Agency
IGSD
Institute for Governance & Sustainable
Development
IPEN
International POPs Elimination Network
iPIC
informal Prior Informed Consent
INTERPOL The International Criminal Police Organization
K-CEP
Kigali Cooling Efficiency Program (currently
referred to as the Clean Cooling Collaborative)
kg
Kilogram
kWh
Kilowatt-hour
LBNL
Lawrence Berkeley National Laboratory
MEAs
Multilateral Environmental Agreements
MEPS
Minimum Energy Performance Standard
MW
Megawatt
NOX
Oxides of Nitrogen
ODS
Ozone-Depleting Substance
PAH
Polycyclic Aromatic Hydrocarbons
PBDE
Polybrominated Diphenyl Ethers
PIC
Prior Informed Consent
PM
Particulate Matter
POPs
Persistent Organic Pollutants
RAC
Room Air Conditioner(s)/Conditioning
REEECC
Ghana’s Office of Renewable Energy, Energy
Efficiency, and Climate Change
S&L
Standards and Information Labels
SCYCLE
Sustainable Cycles Programme
SARS
Severe Acute Respiratory Syndrome
SEforALL
Sustainable Energy for All
SO2
Sulphur Dioxide
TEAP
Technology and Economic Assessment Panel (of
the Montreal Protocol)
U4E
United for Efficiency
UK
United Kingdom
UN
United Nations
UNEP
United Nations Environment Programme
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UNODC
U.N.T.S.
USD
W/W
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United Nations Development Programme
United Nations Office on Drugs and Crime
United Nations Treaty Series
United States Dollar
Watt/Watt
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ANNEX A: RELEVANT CHARTS
Figure 1. MEPS Coverage and 2018 Updates.

As of 2018, MEPS and energy labels for room ACs were proposed or in force in 59 countries, with
Morocco also adopting its first AC MEPS in 2018, and Rwanda adopting its first AC and
refrigerator MEPS in 2019. These policy instruments effectively ban inefficient ACs and help
create demand for more efficient models. Nonetheless, most countries still lack such mandatory
standards. Kigali Cooling Efficiency Program (2019) Galvanizing a Movement for Efficient, Clean
Cooling for All.

Figure 2. World energy consumption for space cooling in buildings
(IEA).

Energy efficiency of condensing and evaporating units for refrigeration. Limits, test methods
and labeling. IEA, The Future of Cooling 23, Fig. 1.8. (May 2018).
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Figure 3. Energy Consumption of Refrigerators in Ghana, US, and
Europe prior to adoption of MEPS and second-hand ban in Ghana.

Kofi Agyarko Richard Opoku, & Robert Van Buskirk, Removing barriers and promoting
demand-side energy efficiency in households in Sub-Saharan Africa: A case study in Ghana,
ENERGY POL’Y, 2020, at 5.

